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Institute Vision & Mission 

Vision 

To be a centre of excellence in engineering and management education, research and 

application of knowledge to benefit society with blend of ethical values and global 

perception. 

 Mission: 

 To provide world class engineering education, encourage research and development.  

 To evolve innovative applications of technology and develop entrepreneurship.  

 To mould the students into socially responsible and capable leaders.  

 
 

 

 

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING 

Department Vision and Mission  

Vision  

To be a guiding force enabling multifarious applications in Electronics and 

Communication Engineering, promote innovative research in the latest technologies to 

meet societal needs. 

Mission 

 To provide and strengthen core competencies among the students through expert 

training and industry interaction. 

 To promote advanced designing and modeling skills to sustain technical 

development and lifelong learning in ECE. 

 To promote social responsibility and ethical values, within and outside the 

department. 



DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING 

B.Tech. Electronics and Communication Engineering 

 
PEOs and PSOs 

 

Program Educational Objectives (PEOs): 

PEO1 

Preparation: To provide the learners with solid foundation in engineering 
mathematics, applied Sciences, basic and core subjects with new computational 
techniques thoroughly to acquire knowledge in cutting edge technological aspects with 
modern tool usage in the field of electronics and communication engineering.  

PEO2 

Core Competence: To provide the learners with core instruction, innovative teaching 
learning methods and advanced research imbibing technical consultancy by facilitating 
MOU’s with prime industries, reputed R&D organizations and premier technical 
institutes to have global technical competence.  

PEO3 

Breadth: To prepare learners with sound knowledge in the core areas pertaining to 
design, analyze engineering problems, development of solutions to their knowledge 
practically and creatively for advanced research and applications in premier sectors of 
national security and public utility and also to prepare them for higher education, 
placements, and competitive exams and for practice of profession. 

PEO4 

Professionalism: To acquaint the learners with the cognizant knowledge and advanced 
skills in theory and practice of embedded systems, VLSI design, digital electronics and 
advanced communication systems for real time needs in lifelong learning with holistic 
approach and social concern. 

PEO5 

Learning Environment: To use the modern software tools and packages to interpret, 
simulate and solve the engineering problems with effective communication by verbal 
and written techniques of individual and team work along with innovative leadership 
skills. 

 
 

Program Specific Outcomes (PSOs): 

PSO1 
Carry out the Analysis and Design different Analog & Digital circuits with given 
specifications. 

PSO2 Construct and test different communication systems for various applications. 
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J.B. INSTITUTE OF ENGINEERING AND TECHNOLOGY (JBIET) 
UGC AUTONOMOUS 

Bhaskar Nagar, Moinabad, Hyderabad – 500075, Telangana, India 
 

ACADEMIC REGULATIONS FOR B.TECH. REGULAR STUDENTS 
 

WITH EFFECT FROM THE ACADEMIC YEAR 2016-17 (R-16) 
 

 
1.0 Under-Graduate Degree Programme in Engineering & Technology (UGP in E&T) 

1.1 JBIET offers a 4-year (8 semesters) Bachelor of Technology (B.Tech.) degree 
programme, under Choice Based Credit System (CBCS) with effect from the academic 
year 2016-17 in the following branches of Engineering:  

 

Sl. No. Branch 

1 Civil Engineering 

2 Electrical and Electronics Engineering 

3 Mechanical Engineering 

4 Electronics and Communication Engineering 

5 Computer Science and Engineering 

6 Information Technology 

7 Electronics and Computer Engineering 

8 Mining Engineering 
 

2.0 Eligibility for Admission  

2.1 Admission to the under graduate programme shall be made either on the basis of the 

merit rank obtained by the qualified candidate in entrance test conducted by the 

Telangana State Government (EAMCET) or on the basis of any other order of merit 

approved by the University, subject to reservations as prescribed by the government 

from time to time. 

2.2 The medium of instructions for the entire under graduate programme in E&T will be 

English only.  

3.0 B.Tech. Programme structure  
 

3.1 A student after securing admission shall pursue the under graduate programme in 
B.Tech. in a minimum period of four academic years (8 semesters), and a maximum 
period of eight academic years (16 semesters) starting from the date of 
commencement of first year first semester, failing which student shall forfeit seat in 
B.Tech course. 
 

Each semester is structured to provide 24 credits, totalling to 192 credits for the entire 
B.Tech. programme. Each student shall secure 192 credits (with CGPA ≥ 5) required for 
the completion of the under graduate programme and award of the B.Tech. degree. 
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3.2 UGC/ AICTE specified definitions/ descriptions are adopted appropriately for various 
terms and abbreviations used in these academic regulations/ norms, which are listed 
below.  

 

3.2.1 Semester scheme  

Each under graduate programme is of 4 academic years (8 semesters) with the 

academic year being divided into two semesters of 22 weeks ( ≥ 90 instructional 

days) each, each semester having - ‘Continuous Internal Evaluation (CIE)’ and 

‘Semester End Examination (SEE)’. Choice Based Credit System (CBCS) and Credit 

Based Semester System (CBSS) as indicated by UGC and curriculum / course 

structure as suggested by AICTE are followed. 

3.2.2 Credit courses  

All subjects/ courses are to be registered by the student in a semester to earn credits 
which shall be assigned to each subject/ course in an L: T: P: C (lecture periods: 
tutorial periods: practical periods: credits) structure based on the following general 
pattern. 

1. One credit for one hour/ week/ semester for theory/ lecture (L) courses.  
2. One credit for two hours/ week/ semester for laboratory/ practical (P) 

courses or Tutorials (T). 
Courses like Environmental Studies, Professional Ethics, Gender Sensitization lab are 

identified as mandatory courses. These courses will not carry any credits. 

3.2.3 Subject Course Classification  

All subjects/ courses offered for the under graduate programme in E&T (B.Tech. 

degree programmes) are broadly classified as follows. JBIET has followed almost all 

the guidelines issued by AICTE/UGC. 

S. No. 
 

Broad  Course 
Classification 

Course 
Group/ 
Category 

Course  Description 

1 

Foundation 
Courses 

(FnC) 

BS – Basic 
Sciences 

Includes mathematics, physics and chemistry 
subjects 

2 
ES -  Engineering 
Sciences 

Includes fundamental Engineering subjects 

3 
HS – Humanities 
and Social 
sciences 

Includes subjects related to humanities, social 
sciences and management 

4 

Core Courses 
(CoC) 

 

PC – Professional 
Core 

Includes core subjects related to the parent 
discipline/ department/ branch of Engineering. 

5 Project Work 
B.Tech. project or UG project or UG major 
project 

6 
Industrial 
training/ 
Mini- project 

Industrial training/ Internship/ UG Mini-
project/Mini-project 
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7 Seminar 
Seminar/ Colloquium based on core contents 
related to parent discipline/ department/ 
branch of Engineering. 

8 

Elective 
Courses 

(EℓC) 

PE – Professional 
Electives 
 

Includes elective subjects related to the parent 
discipline/ department/ branch of Engineering. 

9 OE – Open 
Electives 

Elective subjects which include interdisciplinary 
subjects or subjects in an area outside the 
parent discipline/ department/ branch of 
Engineering. 

10 
Mandatory 

Courses (MC) 
- 

Mandatory courses 
(non-credit) 

4.0 Course registration  

4.1 A ‘faculty advisor or counsellor’ shall be assigned to a group of 15 students, who will 

advise student about the under graduate programme, its course structure and 

curriculum, choice/option for subject s/ courses, based on their competence, progress, 

pre-requisites and interest.  

4.2 The academic section of the college invites ‘registration forms’ from students before 

the beginning of the semester through ‘on-line registration’, ensuring ‘date and time 

stamping’. The on-line registration requests for any ‘current semester’ shall be 

completed before the commencement of SEEs (Semester End Examinations) of the 

‘preceding semester’.  

4.3 A student can apply for on-line registration, only after obtaining the ‘written approval’ 

from faculty advisor/counsellor, which should be submitted to the college academic 

section through the Head of the Department. A copy of it shall be retained with Head of 

the Department, faculty advisor/ counsellor and the student.  

4.4 A student may be permit ted to register for the subjects/ courses of choice with a total 
of 24 credits per semester (minimum of 20 credits and maximum of 28 credit s per 
semester and permitted deviation of ± 17%), based on progress and SGPA/ CGPA, and 
completion of the ‘pre-requisites’ as indicated for various subjects/ courses, in the 
department course structure and syllabus contents. However, a minimum of 20 credits 
per semester must be registered to ensure the ‘studentship’ in any semester.  

4.5 Choice for ‘additional subjects/ courses’ to reach the maximum permissible limit of 28 

credits (above the typical 24 credit norm) must be clearly indicated, which needs the 

specific approval and sig nature of the faculty advisor/ counsellor.  

4.6 If the student submits ambiguous choices or multiple options or erroneous entries 

during on-line registration for the subject(s) / course(s) under a given/ specified course 

group/ category as listed in the course structure, only the first mentioned subject/ 

course in that category will be taken into consideration.  

 
 



iv 
 

4.7 Subject/ course options exercised through on-line registration are fin al and cannot be 
changed or inter-changed; further, alternate choices also will not be considered. 
However, if the subject/ course that has already been listed for registration b y the 
Head of the Department in a semester could not be offered due to any unforeseen or 
unexpected reasons, then the student shall be allowed to have alternate choice either 
for a new subject (subject to offering of such a subject), or for another existing subject 
(subject to availability of seats). Such alternate arrangements will be made by the head 
of the department, with due notification and time-framed schedule, within the first 
week after the commencement of class-work for that semester. 

4.8 Dropping of subjects/courses may be permitted, only after obtaining prior approval 

from the faculty advisor/counsellor (subject to retaining a minimum of 20 credits), 

‘within a period of 15 days’ from the beginning of the current semester.  

4.9 Open electives: The students have to choose one open elective (OE -I) in III year I 

semester, one (OE-II) in III year II semester, and one (OE-III) in IV year II semester, from 

the list of open electives given. However, the student cannot opt for an open elective 

subject offered by their own (parent) department, if it is already listed under any 

category of the subjects offered by parent department in any semester.  

4.10 Professional electives: students have to choose professional elective – I (PE-I), 

professional elective – II (PE-II) in III year II semester, Professional electives – III (PE-III), 

Professional electives – IV(PE-IV) in IV year I semester, Professional electives – V (PE-V), 

Professional electives – VI (PE-VI) in IV year II semester, from the list of professional 

electives given. However, the students may opt for professional elective subjects 

offered in the related area.  

5.0 Subjects/courses to be offered 

5.1 A typical section (or class) strength for each semester shall be 60.  

5.2 A subject/ course may be offered to the students, only if a minimum of 20 students (1/3 

of the section strength) opt for it. The maximum strength of a section is limited to 80 

(60 + 1/3 of the section strength). 

5.3 More than one faculty member  may  offer  the  same  subject  (lab/  practical  may  be 

included with the corresponding theory subject in the same semester) in any semester. 

However, selection of choice for students will be based on - ‘first com e first serve basis 

and CGPA criterion’ (i.e. the first focus shall be on early on-line entry from the student 

for registration in that semester, and the second focus, if needed, will be on CGPA of 

the student). 

5.4 If more entries for registration of a subject come into picture, then the Head of 

Department concerned shall decide, whether or not to offer such a subject/ course for 

two (or multiple) sections.  
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6.0 Attendance requirements:  

6.1 A student shall be eligible to appear for the semester end examinations, if student 

acquires a minimum of 75% of attendance in aggregate of all the subjects/ courses 

(excluding attendance in mandatory courses Environmental Science, Professional 

Ethics, Gender Sensitization Lab, NCC/ NSO and NSS) for that semester.  

6.2 Shortage of attendance in aggregate up to 10% (65% and above, and below 75%) in 
each semester may be condoned by the college academic committee on genuine and 
valid grounds, based on the student’s representation with supporting evidence.  

6.3 A stipulated fee shall be payable towards condoning of shortage of attendance.  

6.4 Shortage of attendance below 65% in aggregate shall in no case be condoned.  

6.5 Students whose shortage of attendance is not condoned in any semester are not 

eligible to take their end examinations of that semester. They get detained and their 

registration for that semester shall stand cancelled. They will not be promoted to the 

next semester. They may seek re-registration for all those subjects registered in that 

semester in which student was detained, by seeking re-admission into that semester as 

and when offered; in case if there are any professional electives and/ or open electives, 

the same may also be re-registered if offered. However, if those electives are not 

offered in later semesters, then alternate electives may be chosen from the same set of 

elective subjects offered under that category. 

6.6 A student fulfilling the attendance requirement in the present semester shall not be 

eligible   for readmission into the same class. 

7.0 Academic requirements  

 The following academic requirements have to be satisfied, in addition to the attendance 

requirements mentioned in item no.6.  

7.1 A student shall be deemed to have satisfied the academic requirements and earned the 
credits allotted to each subject/course, if student secures not less than 35 % marks (26 
out of 75 marks) in the semester end examination, and a minimum of 40% of marks in 
the sum total of the CIE (Continuous Internal Evaluation) and SEE (Semester End 
Examination) taken together; in terms of letter grades, this implies securing ‘C’ grade or 
above in that subject/ course. 

7.2 A student shall be deemed to have satisfied the academic requirements and earned the 

credits allotted to UG mini-project and seminar, if student secures not less than 40% 

marks (i.e. 40 out of 100 allotted marks) in each of them. The student would be treated 

as failed, if student (i) does not submit a report on UG mini-project, or does not make a 

presentation of the same before the evaluation committee as per schedule, or (ii) does 

not present the seminar as required in the IV year I Semester, or (iii) secures less than 

40% marks in UG mini-project/ seminar evaluations.  

 Student may reappear once for each of the above evaluations, when they are scheduled 
again; if student fails in such ‘one reappearance’ evaluation also, student has to 
reappear for the same in the next subsequent semester, as and when it is scheduled. 
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7.3 Promotion Rules  

S. No. Promotion Conditions to be fulfilled 

1 
First year first semester to first  year 
second semester 

Regular course of study of first year first 
semester. 

2 
First year second semester to 
second year first semester 

i. Regular course of study of first year 
second semester. 

ii. Must have secured at least 24 credits out 
of 48 credits i.e., 50% of credits up to 
first year second semester from all the 
relevant regular and supplementary 
examinations, whether the student 
takes those examinations or not. 

3 
Second year first semester to 
second year second semester 

Regular course of study of second year first 
semester. 

4 
Second year second semester to 
third year first semester 

i. Regular course of study of second year 
second semester. 

ii. Must have secured at least 58 credits out 
of 96 credits i.e., 60% of credits up to 
second year second semester from all the 
relevant regular and supplementary 
examinations, whether the student takes 
those examinations or not. 

5 
Third year first semester to third 
year second semester 

Regular course of study of third year first 
semester. 

6 
Third year second semester to 
fourth year first semester 

i. Regular course of study of third year 
second semester. 

ii. Must have secured at least 86 credits out 
of 144 credits i.e., 60% of credits up to 
third year second semester from all the 
relevant regular and supplementary 
examinations, whether the student 
takes those examinations or not. 

7 
Fourth year first semester to fourth 
year second semester 

Regular course of study of fourth year first 
semester. 

 
7.4 A student shall register for all subjects covering 192 credits as specified and listed in the 

course structure, fulfils all the attendance and academic requirements for 192 credits, 

‘earn all 192 credits’ by securing SGPA ≥ 5.0 (in each semester) and CGPA (at the end of 

each successive semester) ≥ 5.0 to successfully complete the under graduate 

programme.  

7.5 After securing the necessary 192 credits as specified for the successful completion of 

the entire under graduate programme, the student can avail exemption of two subjects 

up to 6 credits, that is, one open elective and one professional elective subject or two 

professional elective subjects for optional drop out from these 192 credits earned; 
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resulting in 186 credits for under graduate programme performance evaluation, i.e., the 

performance of the student in these 186 credits shall alone be taken into account for 

the calculation of ‘the final CGPA (at the end of under graduate programme, which 

takes the SGPA of the IV year II semester into account)’ , and shall be indicated in the 

grade card of IV year II semester. However, the performance of student in the earlier 

individual semesters, with the corresponding SGPA and CGPA for which grade cards 

have already been given will not be altered. 

7.6 If a student registers for some more ‘extra subjects’ (in the parent department or other 

departments/branches of Engineering.) other than those listed subjects totaling to 192 

credits as specified in the course structure of his department, the performances in 

those ‘extra subjects’ (although evaluated and graded using the same procedure as that 

of the required 192 credits) will not be taken into account while calculating the SGPA 

and CGPA. For such ‘extra subjects’ registered, % of marks and letter grade alone will 

be indicated in the grade card as a performance measure, subject to completion of the 

attendance and academic requirements as stated in regulations 6 and 7.1 – 7.5 above. 

7.7 A student eligible to appear in the end semester examination for any subject/ course, 

but absent from it or failed (thereby failing to secure ‘C’ grade or above) may reappear 

for that subject/ course in the supplementary examination as and when conducted. In 

such cases, CIE assessed  earlier for that subject/ course will be carried over, and added 

to the marks to be obtained in the SEE supplementary examination for evaluating 

performance in that subject. 

7.8 A student detained in a semester due to shortage of attendance, may be re-admitted 

when the same semester is offered in the next academic year for fulfilment of 

academic requirement s. The academic regulations under which student has been 

readmitted shall be applicable. However, no grade allotments or SGPA/ CGPA 

calculations will be done for the entire semester in which student has been detained.  

7.9 A student detained due t o lack of credits, shall be promoted to the next academic 

year only after acquiring the required academic credits. The academic regulations 

under which student has been readmitted shall be applicable to him.  

8.0 Evaluation - Distribution and Weightage of marks  

8.1 The performance of a student in every subject/course (including practical’s and UG 

major project) will be evaluated for 100 marks each, with 25 marks allotted for CIE 

(Continuous Internal Evaluation) and 75 marks for SEE (Semester End-Examination).  

8.2 For theory subjects, during a semester, there shall be two mid-term examinations. Each 

mid-term examination consists of one objective paper, one descriptive paper and one 

assignment. The objective paper and the essay paper shall be for 10 m arks each with a 

total duration of 1 hour 20 minutes (20 minutes for objective and 60 minutes for essay 

paper). The objective paper is set with 20 bits of multiple choice, fill-in the blanks and 

matching type of questions for a total of 10 marks. The essay paper shall contain 4 full 
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questions out of which, the student has to answer 2 questions, each carrying 5 marks. 

While the first mid-term examination shall be conducted on 50% of the syllabus, the 

second mid-term examination shall be conducted on the remaining 50% of the syllabus. 

Five marks are allocated for assignments (as specified by the subject teacher 

concerned). The first assignment should be submitted before the conduct of the first 

mid-examination, and the second assignment should be submitted before the conduct 

of the second mid-examination. The total m arks secured by the student in each mid-

term examination are evaluated for 25 marks, and the average of the two mid-term 

examinations shall be taken as the final marks secured by each student in 

internals/sessionals. If any student is absent from any subject of a mid-term 

examination, an on-line test will be conducted for him by the university. The details of 

the question paper pattern are as follows, 

 The end semester examinations will be conducted for 75 marks consisting of two 

parts viz. i) Part- A for 25 marks, ii) Part - B for 50 marks.  

 Part-A is compulsory question which consists of ten sub-questions. The first five 

sub-questions are from each unit and carry 2 marks each. The next five sub-

questions are one from each unit and carry 3 marks each.  

 Part-B consists of five questions (numbered from 2 to 6) carrying 10 marks each.  

 Each of these questions is from one unit and may contain sub-questions. For 

each question there will be an “either” “or” choice, which means that there will 

be two questions from each unit and the student should answer either of the 

two questions.  

8.3 For practical subjects there shall be a continuous internal evaluation during the 

semester for 25 sessional marks and 75 semester end examination marks. Out of the 25 

marks for internal evaluation, day-to-day work in the laboratory shall be evaluated for 

15 marks and internal  practical  examination  shall  be  evaluated  for  10  marks  

conducted  by  the laboratory teacher concerned. The semester end examination shall 

be conducted with an external examiner and the laboratory teacher. The external 

examiner s hall be appointed from the clusters of colleges which are decided by the 

examination branch of the university 

8.4 For the subject having design and/or drawing, (such as engineering graphics, 
engineering drawing, machine drawing) and estimation, the distribution shall be 25 
marks for continuous internal evaluation (15 marks for day-to-day work and 10 m arks 
for internal tests) and 75 marks for semester end examination. There shall be two 
internal tests in a semester and the average of the two shall be considered for the 
award of marks for internal tests. 

8.5 There  shall  be  an  UG   mini-project,  in  collaboration  with  an  industry  of  their 

specialization.  Students  will  register  for  this  immediately  after  III  year  II  semester 

examinations  and  pursue  it  during  summer  vacation.  The  UG  mini -project  shall  be 
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submitted in a report form and presented before the committee in IV year I semester. It 

shall be evaluated for 100 marks. The committee consists of an external examiner, Head 

of the Department, supervisor of the UG mini-project and a senior faculty member of 

the department. There shall be no internal marks for UG mini-project 

8.6 There shall be a seminar presentation in IV year II semester. For the seminar, the 
student shall collect the information on a specialized topic, prepare a technical report 
and submit it to the department. It’s hall be evaluated by the departmental committee 
consisting of Head of the Department, seminar supervisor and a senior faculty member. 
The seminar report shall be evaluated for 100 marks. There shall be no semester end 
examination for the seminar. 

8.7 Out of a total of 100 m arks for the UG major project, 25 marks shall be allotted for 

internal evaluation and 75 marks for the end semester examination (viva voce). The end 

semester examination of the UG major project shall be conducted by the same 

committee as appointed for the UG mini-project. In addition, the UG major project 

supervisor shall also be included in the committee. The topics for UG mini project, 

seminar and UG major project shall be different from one another. The evaluation of U 

G major project shall be made at the end of IV year II semester. The internal evaluation 

shall be on the basis of two seminars given by each student on the topic of UG major 

project.  

8.8 The laboratory records and internal test papers shall be preserved in the institution for 
two Semesters.  

8.9 For mandatory courses  viz. environmental  studies,  professional   ethics  and  gender 
sensitization lab, a student has to secure 40 marks out of 100 marks (i.e. 40% of the 
marks allotted) in the continuous internal evaluation for passing the subject/course.  

8.10 For mandatory courses NCC/ NSO and NSS, a ‘satisfactory participation certificate’ 

shall be issued to the student from the authorities concerned, only after securing          

≥ 65% attendance in such a course.  
 
8.11 No marks or letter grade shall be allotted for all mandatory/non-credit courses.  

9.0 Grading procedure  

9.1 Marks will be awarded to indicate the performance of student in each theory subject, 

laboratory / practical’s, seminar, UG mini project and UG major project. Based on the 

percentage of marks obtained (Continuous Internal Evaluation plus Semester End 

Examination, both taken together) as specified in item 8 above, a corresponding letter 

grade shall be given.  

9.2 As a measure of the performance of student, a 10-point absolute grading system using 

the following letter grades (as per UGC/AICTE guidelines) and corresponding percentage 

of marks shall be followed:  
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% of Marks Secured in a Subject/Course 
(Class Intervals) 

Letter Grade 
(UGC Guidelines) 

Grade Points 

Greater than or equal to 90% 
O 

(Outstanding) 
10 

80 and less than 90% 
A+ 

(Excellent) 
9 

70 and less than 80% 
A 

(Very Good) 
8 

60 and less than 70% 
B+ 

(Good) 
7 

50 and less than  60% 
B 

(Average) 
6 

40 and less than 50% 
C 

(Pass) 
5 

Below 40% 
F 

(FAIL) 
0 

Absent Ab 0 

 
9.3 A student obtaining ‘F’ grade in any subject shall be deemed to have ‘failed’ and is 

required to reappear as a ‘supplementary student’ in the semester end examination, as 

and when offered. In such cases, internal marks in those subjects will remain the same 

as those obtained earlier.  

9.4 A student who has not appeared for examination in any subject, ‘Ab’ grade will be 

allocated in that subject, and student shall be considered ‘failed’. Student will be 

required to reappear as a ‘supplementary student’ in the semester end examination, as 

and when offered.  

9.5 A letter grade does not indicate any specific percentage of marks secured by the 

student, but it indicates only the range of percentage of marks. 

9.6 A student earns grade point (GP) in each subject/ course, on the basis of the letter 

grade secured in that subject/ course. The corresponding ‘credit points’ (CP) are 

computed by multiplying the grade point with credits for that particular subject/ 

course.  

 Credit points (C P) = grade point (GP) x credits …. For a course 

9.7 The student passes the subject/ course only when GP ≥ 5 (‘C’ grade or above)  
 

9.8 The semester grade point average (SGPA) is calculated by dividing the sum of credit 
points (∑ CP) secured from all subjects/courses registered in a semester, by the total 
numbers of credits registered during that semester. SGPA is rounded off to two decimal 
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places. SGPA is thus computed as 

               SGPA = {∑ 𝐂𝐢𝐆𝐢
𝐍
𝐢=𝟏 }   /   {∑ 𝐂𝐢

𝐍
𝐢=𝟏 }   . . . . . For each semester. 

Where ‘i’ is the subject indicator index (takes into account all subjects in a semester), 
‘N’ is the no. of subjects ‘registered’ for the semester (as specifically required and listed 
under the course structure of the parent department). Gi is the no. of credits allotted to 
the ith subject, and Gi represents the grade points (GP) corresponding to the letter grade 
awarded for that ith subject. 

9.9 The cumulative grade point average (CGPA) is a measure of the overall cumulative 
performance4 of a student in all semesters considered for registration. The CGPA is the 
ratio of the total credit points secured by a student in all registered courses in all 
semesters, and the total number of credits registered in all the semesters. CGPA is 
rounded off to two decimal places. CGPA is thus computed from the I year II semester 
onwards at the end of each semester as per the formula 

            CGPA = {∑ 𝐂𝐣𝐆𝐣
𝐌
𝐣=𝟏 }   /   {∑ 𝐂𝐣

𝐍
𝐣=𝟏 }   . . . . . For all S semester registered 

           (i.e., up to and inclusive of S semester, S ≥ 2), 

 Where ‘M’ is the total no. of subjects (as specifically required and listed under the 
course structure of the parent department) the student has ‘registered’ i.e., from the 
1st semester onwards up to and inclusive of the 8th semester, ‘j’ is the subject indicator 
index (takes into account all subjects for 1 to 8 semesters), Cj is the no. of credits 
allotted to the jth subject, and Gj represents the grade points (GP) corresponding to the 
letter grade awarded for the jthsubject. After registration and completion of first year 
first semester, the SGPA of that semester itself may be taken as the CGPA, as there are 
no cumulative effects. 

 Illustration of calculation of SGPA 

Course/Subject Credits Letter Grade Grade Points Credit Points 

Course 1 4 A 8 4 x 8    =  32 

Course 2 4 O 10 4 x 10  =  40 

Course 3 4 C 5 4 x 5    =  20 

Course 4 3 B 6 3 x 6    =  18 

Course 5 3 A+ 9 3 x 9    =  27 

Course 6 3 C 5 3 x 5    =  15 

 21   152 

SGPA = 152/21 = 7.24 
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Illustration of calculation of SGPA: 

Course/Subject Credits Letter Grade Grade Points Credit Points 

I Year I Semester 

Course 1 4 A 8 4 x 8    =  32 

Course 2 4 A+ 9 4 x 9    =  36 

Course 3 4 B 6 4 x 6    =  24 

Course 4 3 O 10 3 x 10  =  30 

Course 5 3 B+ 7 3 x 7    =  21 

Course 6 3 A 8 3 x 8    =  24 

I Year II Semester 

Course 7 4 B+ 7 4 x 7    =  28 

Course 8 4 O 10 4 x 10  =  40 

Course 9 4 A 8 4 x 8    =  32 

Course 10 3 B 16 3 x 6    =  18 

Course 11 3 C 5 3 x 5    =  15 

Course 12 3 A+ 9 3 x 9    =  27 

Total Credits = 42  Total Credit Points= 327 

      CGPA = 327/42 = 7.79 

9.10 For merit ranking or comparison purposes or any other listing, only the ‘rounded off’ 

values of the CGPAs will be used.  

9.11 For calculations listed in regulations 9.6 to 9.9, performance in failed subjects/ courses 

(securing F grade) will also be taken into account, and the credits of such subjects/ 

courses will also be included in the multiplications and summations. After passing the 

failed subject(s) newly secured letter grades will be taken into account for calculation 

of SGPA and CGPA. However, mandatory courses will not be taken into consideration.  

10.0 Passing standards  

10.1 A student shall be declared successful or ‘passed’ in a semester, if student secures a 

GP ≥ 5 (‘C’ grade or above) in every subject/course in that semester (i.e. when student 

gets an SGPA ≥  5.00 at the end of that particular semester); and a student s hall be 

declared successful or ‘passed’ in the entire under graduate programme, only when 

gets a CGPA ≥ 5.00 for the award of the degree as required.  

10.2 After the completion of each semester, a grade card or grade sheet (or transcript) 
shall be issued to all the registered students of that semester, indicating the letter 
grades and credits earned. It will show the details of the courses registered (course 
code, title, no. of credits, and grade earned etc.), credits earned, SGPA, and CGPA. 
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11.0 Declaration of results  

11.1 Computation of SGPA and CGPA are done using the procedure listed in 9.6 to 9.9.  

11.2 For final percentage of marks equivalent to the computed final CGPA, the following 

formula may be used.  
 
    % of Marks = (final CGPA – 0.5) x 10 

12.0 Award of degree  
 

12.1 A student who registers for all the specified subjects/ courses as listed in the course 

structure and secures the required number of 192 credits (with CGPA ≥ 5.0), within 8 

academic years from the date of commencement of the first academic year, shall be 

declared to have ‘qualified’ for the award of the B.Tech. degree in the chosen branch 

of Engineering as selected at the time of admission.  

12.2 A student who qualifies for the award of the degree as listed in item 12.1 shall be 

placed in the following classes.  

12.3 Students with final CGP A (at the end of the under graduate programme)  ≥ 8.00, and 

fulfilling the following conditions -  
 

(i) Should have passed all the subjects/courses in ‘first appearance’ within the 

first 4 academic years (or 8 sequential semesters) from the date of 

commencement of first year first semester. 

(ii) Should have secured a CGPA  ≥ 8.00, at the end of each of the 8 sequential 

semesters, starting from first year first semester onwards.  

(iii) Should not have  been  detained  or  prevented  from  writing  the  end  

semester examinations in any semester due to shortage of attendance or 

any other reason, shall be placed in ‘first class with distinction’. 

12.4 Students with final CGP A (at the end of the under graduate program me)  ≥ 6.50 but < 

8.00, shall be placed in ‘first class’.  

12.5 Students with final CGP A (at the end of the under graduate program me) ≥ 5.50 but    

< 6.50, shall be placed in ‘second class’.  

12.6 All other students who qualify for the award of the degree (as per item 12.1), with 
final CGPA (at the end of the under graduate programme) ≥ 5.00 but < 5.50, shall be 
placed in ‘pass class’.  

12.7 A student with final CGP A (at the end of the under graduate programme) < 5.00 will 

not be eligible for the award of the degree.  

12.8 Students fulfilling the conditions listed under item 12.3 alone will be eligible for award 
of ‘First Rank’ and ‘Gold Medal’. 
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13.0 Withholding of results  

13.1 If the student has not paid the fees to the university/college at any stage, or has dues 

pending due to any reason whatsoever, or if any case of indiscipline is pending, the 

result of the student may be withheld, and student will not be allowed to go into the 

next higher semester. The award or issue of the degree may also be withheld in such 

cases.  

14.0 Transitory regulations  

14.1    A student who has discontinued for any reason, or has been detained for want of 
attendance or lack of required credits as specified, or who has failed after having 
undergone the degree programme, may be considered eligible for re admission to the 
same subjects/courses ( or equivalent subjects/ courses, as the case may be), and 
same professional electives/open electives (or from set/category of elective s or 
equivalents suggested, as the case m ay be) as and when they are offered (within the 
time-frame of 8 years from the date of commencement of student's first year first 
semester). 

15.0 Student transfers  

15.1 There shall be no branch transfers after the completion of admission process.  

15.2 There shall be no transfers from the college/stream to another college. 

16.0 Scope  

16.1 The academic regulations should be read as a whole, for the purpose of any 

interpretation.  

16.2 In case of any doubt or ambiguity in the interpretation of the above rules, the decision 

of the Head of the Institution is final.  

16.3 The institution may change or amend the academic regulations, course structure or 
syllabi at any time if necessary, and the changes or amendments made shall be 
applicable to all students with effect from the date notified by the JBIET authorities.  
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J.B. INSTITUTE OF ENGINEERING AND TECHNOLOGY (JBIET) 
UGC AUTONOMOUS 

Bhaskar Nagar, Moinabad, Hyderabad – 500075, Telangana, India 

Academic Regulations for B.Tech. (Lateral Entry Scheme) w.e.f the A Y 2017-18 

1. Eligibility for award of B. Tech. Degree (LES)  

The LES students after securing admission shall pursue a course of study for not less 
than three academic year s and not more than six academic years. 

2. The student shall register for 144 credits and secure 144 credits with CGPA ≥ 5 from 

II year to IV year B.Tech. programme (LES) for the award of B.Tech. degree.  Out of 

the144 credits secured, the student can avail exemption up to 6 credits, that is, one 

open elective subject and one professional elective subject or two professional 

elective subjects resulting in 138 credits for B.Tech programme performance 

evaluation. 

3. The students, who fail to fulfil the requirement for the award of the degree in six 

academic years from the year of admission, shall forfeit their seat in B.Tech.  

4. The attendance requirements of B. Tech. (Regular) shall  be applicable to B.Tech. 

(LES). 

5. Promotion Rule: 

S. No Promotion  Conditions to fulfilled 

1 
Second year first semester to second 
year second semester 

Regular course of study of second year first 
semester. 

2 
Second year second semester to 
third year first semester 

(i) Regular course of study of second year 
second semester. 
(ii) Must have secured at least 29 credits 
out of 48 credits i.e., 60% of credits up to 
second year second semester from all the 
relevant regular and supplementary 
examinations, whether the student  takes 
those examinations or not. 

3 
Third year first semester to third year 
second semester 

Regular course of study of third year first 
semester. 

4 
Third year second semester to fourth 
year first semester 

(i) Regular course of study of third year 
second semester. 
(ii) Must have secured at least 58 credits 
out of 96 credits i.e., 60% of credits up to 
third year second semester from all the 
relevant regular and supplementary 
examinations, whether the student takes 
those examinations or not. 

5 
Fourth year first semester to fourth 
year second semester 

Regular course of study of fourth year first 
semester. 

 

6. All the other regulations as applicable to B. Tech. 4-year degree course (Regular) 

will hold good for B. Tech. (Lateral Entry Scheme).  
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MALPRACTICES RULES 
 

DISCIPLINARY ACTION FOR / IMPROPER CONDUCT IN EXAMINATIONS 

S.No. 
Nature of Malpractice/Improper 

conduct 
Punishment 

If the student:  

1.(a) Possesses or keeps accessible in examination 
hall, any paper, note book, programmable 
calculators, cell phones, pager, palm 
computers or any other form of material 
concerned with or related to the subject of 
the examination (theory or practical) in which 
student is appearing but has not made use of 
(material shall include any marks on the body 
of the subject of the examination) 

Expulsion from the examination hall 
and cancellation of the performance 
in that subject only. 

(b) Gives assistance or guidance or receives it 
from any other student orally or by any other 
body language methods or communicates 
through cell phones with any student or 
persons in or outside the exam hall in respect 
of any matter. 

Expulsion from the examination hall 
and cancellation of the performance 
in the subject only of all the 
students involved. In case of an 
outsider, he will be handed over to 
the police and a case is registered 
against him.  

2. Has copied in the examination hall from any 
paper, book, programmable calculators, palm 
computers or any other form of material 
relevant to the subject of the examination 
(theory or practical) in which the student is 
appearing. 

Expulsion from the examination hall 
and cancellation of the performance 
in that subject and all other subjects 
the student has already appeared 
including practical examinations and 
UG major project and shall not be 
permitted to appear for the 
remaining examinations of the 
subjects of that semester/year. 
The hall ticket of the student is to be 
cancelled and sent to the university. 

3. Impersonates any other student in 
connection with the examination. 

The student who has impersonated 
shall be expelled from examination 
hall. The student is also debarred 
and forfeits the seat. The 
performance of the original student, 
who has been impersonated, shall 
be cancelled in all the subjects of 
the examination (including 
practical’s and UG major project) 
already appeared and shall not be 
allowed to appear for examinations 
of the remaining subjects of that 
semester/year. The student is also 
debarred for two consecutive 
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semesters from class work and all 
university examinations. The 
continuation of the course by the 
student is subject to the academic 
regulations in connection with 
forfeiture of sea. If the imposter is 
and outsider, he will be handed over 
to the police and a case is registered 
against him. 

4. Smuggles in the answer book or additional 
sheet or takes our or arranges to send out the 
question paper during the examination or 
answer book or additional sheet, during or 
after the examination. 

Expulsion from the examination hall 
and cancellation of performance in 
the subject and all the other 
subjects the student has already 
appeared including practical 
examinations and UG major project 
and shall not be permitted for the 
remaining examinations of the 
subjects of that semester year. The 
student is also debarred for two 
consecutive semesters from class 
work and all university 
examinations. The continuation of 
the course by the student is subject 
to the academic regulations in 
connection with forfeiture of seat. 

5. Uses objectionable, abusive or offensive 
language in the answer paper or in letters to 
the examiners or writes to the examiner 
requesting him to award pass marks. 

Cancellation of the performance in 
that subject. 

6. Refuses to obey the orders of the chief 
superintendent/assistant – superintendent / 
any officer on duty or misbehaves or creates 
disturbance of any kind in and around the 
examination hall or organizers a walk out or 
instigates others to walk out, or threatens the 
officer-in charge or any person on duty in or 
outside the examination  hall of any injury to 
his person or to any of his relations whether 
by words, either spoken or writer or by signs 
or by spoken or written or by signs or by 
visible representation, assaults the officer-in-
charge, or any person on duty in or outside 
the examination hall or any of his relations, or 
indulges in any other act of misconduct or 
mischief which result in damage to or 
destruction of property in the examination  
hall or any part of the college campus or 

In case of students of the college, 
they shall be expelled from 
examination halls and cancellation 
of their performance in that subject 
and all other subjects the student(s) 
has (have) already appeared and 
shall not be permitted to appear for 
the remaining examinations of the 
subjects of that semester/year. The 
students also are debarred and 
forfeit their seats. In case of 
outsiders, they will be handed over 
to the police and a police case is 
registered against them. 
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engages in any other act which in the opinion 
of the officer on duty amounts to use of 
unfair means or misconduct or has the 
tendency to disrupt the orderly conduct of 
the examination. 

7. Leaves the exam hall taking away answer 
script or intentionally tears of the script or 
any thereof inside or outside the examination 
hall. 

Expulsion from the examination hall 
and cancellation of performance in 
that subject and all the other 
subjects the student has already 
appeared including practical 
examinations and UG major project 
and shall not be permitted for 
the remaining examinations of the 
subjects of that semester/year. The 
student is also debarred for two 
consecutive semesters from class 
work and all university 
examinations. The continuation of 
the course by the student is subject 
to the academic regulations in 
connection with forfeiture of seat. 

8. Possess any lethal weapon or firearm in the 
examination hall. 

Expulsion from the examination hall 
and cancellation of performance in 
that subject and all other subjects 
the student has already appeared 
including practical examinations and 
UG major project and shall not be 
permitted for the remaining 
examinations of the subjects of that 
semester/year. The student is also 
debarred and forfeiture of seat. 

9. If student of the college, who is not a student 
for the particular examination or any person 
not connected with the college indulges in 
any malpractice or improper conduct 
mentioned in clause 6 to 8. 

Student of the colleges expulsion 
from the examination hall and 
cancellation of the performance in 
that subject and all the other 
subjects the student has already 
appeared including practical 
examinations and UG major project 
and shall not be permitted for the 
remaining examinations of the 
subjects of that semester/year. The 
student is also debarred and 
forfeiture of seat. Person(s) who do 
not belong to the college will be 
handed over to police and, a police 
case will be registered against them. 
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Malpractices identified by squad or special invigilators will be further investigated through a 
committee and suitable punishment will be given to the students as mentioned by the 
University guidelines. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

10. Comes in a drunken condition to the 
examination hall. 

Expulsion from the examination hall 
and cancellation of performance in 
that subject and all other subjects 
the student has already appeared 
including practical examinations and 
UG major project and shall not be 
permitted for the remaining 
examinations of the subjects of that 
semester/year.  

11. Copying detected on the basis of internal 
evidence, such as, during valuation or during 
special scrutiny. 

Cancellation of performance in that 
subject and all other subjects the 
student has appeared including 
practical examinations and UG 
major project of that semester/year 
examinations. 

12. If any malpractice is detected which is not 
covered in the above clauses 1 to 11 shall be 
reported to the university for further action 
to award suitable punishment. 
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J.B. INSTITUTE OF ENGINEERING & TECHNOLOGY 
UGC AUTONOMOUS 

Bhaskar Nagar, Yenkapally, Moinabad (M), RR Dist., Telangana – 500075  

ELECTRONICS AND COMMUNICATION ENGINEERING 
COURSE STRUCTURE – R16 

 

I B. Tech – I Semester 

Sl. No Code Subject L T-P-D 

P 

C 

1 E110A Mathematics – I  3 1-0-0 

0 

3 

2 E110B Engineering Chemistry 4 0-0-0 

0-0 

4 

3 E110C Engineering Physics – I  3 0-0-0 

0 

3 

4 E110D Professional Communication in English 3 0-0-0 

0 

3 

5 E113A Engineering Mechanics 3 1-0-0 

0 

3 

6 E112B Basic Electrical and Electronics Engineering 4 0-0-0 

0 

4 

7 E1101 English Language Communication Skills Lab 0 0-3-0 

3 

2 

8 E1102 Engineering Workshop 0 0-3-0 

3 

2 

9 E110F Professional Ethics  2 0-0-0 

0 

0 

   Total  22 2-6-0 

6 

24 

 

I B.Tech – II Semester 

Sl. No Code Subject L T-P-D 

P 

C 

1 E120A Engineering Physics – II  3 0-0-0 
0 

3 

2 E120B Mathematics – II  4 1-0-0 
0 

4 

3 E120C Mathematics – III  4 1-0-0 
0 

4 

4 E125A Computer Programming in C 3 0-0-0 
0 

3 

5 E123A Engineering Drawing 2 0-0-4 4 

6 E1201 Engineering Chemistry Lab 0 0-3-0 
 

2 

7 E1202 Engineering Physics Lab 0 0-3-0 
3 

3 

2 

8 E1203 Computer Programming in C Lab 0 0-3-0 
 

2 

9   E120E Environmental Studies 2 0-0-0 
 

0 

  Total 18 2-9-4 
 

24 
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J.B. INSTITUTE OF ENGINEERING & TECHNOLOGY 
UGC AUTONOMOUS 

Bhaskar Nagar, Yenkapally, Moinabad (M), RR Dist., Telangana – 500075  

ELECTRONICS AND COMMUNICATION ENGINEERING 
COURSE STRUCTURE – R16 

 

II B.Tech – I Semester 

Sl. No. Code Subject L T-P-D C 

1 E210B  Complex Analysis and Transforms 4 0-0-0 4 

2 E214A  Analog Electronics  
  Science 

4 0-0-0 4 

3 E212D  Electrical Technology 4 1-0-0 4 

4 E214B  Signals and Systems 3 1-0-0 3 

5 E212F  Probability Theory and Stochastic Processes 3 1-0-0 3 

6 E2111  Basic Electronics Lab 0 0-3-0 2 

7 E2112  Basic Simulation Lab 0 0-3-0 2 

8 E2113  Electrical Technology Lab  0 0-3-0 2 

9 E2114  Gender Sensitization 0 0-3-0 0 

  Total  18     3-12-0 24 

 

II B.Tech – II Semester 

Sl. No. Code Subject L T-P-D C 

1 E224A Switching Theory and Logic Design 4 0-0-0 4 

2 E224B Pulse and Digital Circuits 4 0-0-0 4 

3 E224C Control Systems 4 1-0-0 4 

4 E224D Analog Communications  3 1-0-0 3 

5 E224E Electromagnetic Theory and Transmission 
Lines 

3 1-0-0 3 

6 E2212 Analog Communications  Lab 0 0-3-0 2 

7 E2213 Pulse and Digital Circuits Lab  0 0-3-0 2 

8 E2214 Analog Electronics Lab 0 0-3-0 2 

  Total  18 3-9-0 24 
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J.B. INSTITUTE OF ENGINEERING & TECHNOLOGY 
UGC AUTONOMOUS 

Bhaskar Nagar, Yenkapally, Moinabad (M), RR Dist., Telangana – 500075  

ELECTRONICS AND COMMUNICATION ENGINEERING 
COURSE STRUCTURE – R16 

 

III B.Tech – I Semester 

Sl. No. Code Subject L T-P-D C 

1 E314A Antenna and Wave Propagation 4 1-0-0 4 

2 E314B Linear and Digital IC Applications 4 0-0-0 4 

3 E314C Digital Communications 4 1-0-0 4 

4 E310B Management Science 3 0-0-0 3 

5  Open Elective – I  3 0-0-0 3 

6 E3110 Linear IC Applications Lab 0 0-3-0 2 

7 E3111 Digital Communications Lab 0 0-3-0 2 

8 E3112 Digital IC Applications Lab 0 0-3-0 2 

  Total  18 2-9-0 24 

 

III B.Tech – II Semester 

Sl. No. Code Subject L T-P-D C 

1 E324A Microprocessors and Microcontrollers 4 0-0-0 4 

2   E324B Digital Signal Processing 4 1-0-0 4 

3  Open Elective – II  3 1-0-0 3 

4  Professional Elective – I  4 0-0-0 4 

5  Professional Elective – II  4 0-0-0 4 

6  E3210 Microprocessors and Microcontrollers Lab 0 0-3-0 2 

7  E3211 Digital Signal Processing Lab 0 0-3-0 2 

8  E3212 Employability Skills  0 0-2-0 1 

  Total  19 2-8-0 24 
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J.B. INSTITUTE OF ENGINEERING & TECHNOLOGY 
UGC AUTONOMOUS 

Bhaskar Nagar, Yenkapally, Moinabad (M), RR Dist., Telangana – 500075  

ELECTRONICS AND COMMUNICATION ENGINEERING 
COURSE STRUCTURE – R16 

 

IV B.Tech – I Semester 

Sl. No. Code Subject L T-P-D C 

1 E414A Microwave Engineering   4 0-0-0 4 

2 E414B VLSI Design 4 0-0-0 4 

3  Professional Elective – III  4 0-0-0 4 

4  Professional Elective – IV  4 0-0-0 4 

5  Professional Elective – V  4 0-0-0 4 

6 E4107 Microwave Engineering  Lab 0 0-3-0 2 

7 E4108 Industry Oriented Mini Project 0 0-0-0 2 

  Total  20 0-3-0 24 

 

IV B.Tech – II Semester 

Sl. No. Code Subject L T-P-D C 

1 E424A Electronics Measurement and 
Instrumentation 

4 

 

0-0-0 4 

2  Open Elective – III  3 1-0-0 3 

3 E4210 VLSI Lab 0 0-3-0 2 

4 E4211 Seminar 0 0-3-0 1 

5 E4212 Major Project 0 0-0-0 14 

  Total  7 

 

1-6-0 24 

 

Note: All End Examinations (Theory and Practical) are of three hours duration. 

L – Lecture, T – Tutorial, P – Practical, D – Drawing, C – Credits. 
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J.B. INSTITUTE OF ENGINEERING & TECHNOLOGY 
UGC AUTONOMOUS 

Bhaskar Nagar, Yenkapally, Moinabad (M), RR Dist., Telangana – 500075  

ELECTRONICS AND COMMUNICATION ENGINEERING 
COURSE STRUCTURE – R16 

Professional Elective - I  

Sl. No Code Subject L T-P-D C 

1 E324C 
Computer Organization and Operating 
Systems  
 

4 0-0-0 4 

2 E324D Spread spectrum communications 
 

4 0-0-0 4 

3 E324E Digital System Design 
 

4 0-0-0 4 

Professional Elective - II  

Sl. No Code Subject L T-P-D C 

1 E324F RF Circuits Design 
 

4 0-0-0 4 

2 E324G 
Telecommunication Switching Systems and     

Networks 

 

 Networks 

  
 

4 0-0-0 4 

Professional Elective - III 

Sl. No Code Subject L T-P-D C 

1 E414C Cellular and Mobile Communications 

 

4 0-0-0 4 

2 E414D Computer Networks  
 

4 0-0-0 4 

3 E414E DSP Processors and Architectures  

 

4 0-0-0 4 

4 E414F Optical Communication 4 0-0-0 4 

Professional Elective - IV  

Sl. No Code Subject L T-P-D C 

1 E414G   Satellite communications  
 

4 0-0-0 4 

2 E414H   Embedded System Design  
 

4 0-0-0 4 

3 E414I   Network Security and Cryptography 
 

4 0-0-0 4 

4 E414J   Wireless Communications and Networks 

 

4 0-0-0 4 

Professional Elective - V  

Sl. No Code Subject L T-P-D C 

1 E414K Radar Systems 
 

4 0-0-0 4 

2 E414L Coding Theory and Techniques  
 

4 0-0-0 4 

3 E414M Television Engineering 
 

4 0-0-0 4 

4 E414N Digital Image Processing 
 

4 0-0-0 4 
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J.B. INSTITUTE OF ENGINEERING & TECHNOLOGY 
UGC AUTONOMOUS 

Bhaskar Nagar, Yenkapally, Moinabad (M), RR Dist , Telangana-500075 

COURSE STRUCTURE – R16 

List of Subjects offered by various Board of Studies 

Open Elective – I  

 

S. No. Code Name of the Subject 
Name of the BOS offering the 

Subject 

1 E31OC Disaster Management Civil Engineering 

2 E31OD Elements of Civil Engineering Civil Engineering 

3 E31OE Network Analysis and Synthesis 
Electrical and Electronics 
Engineering 

4 E31OF 
Measurements and 
Instruments 

Electrical and Electronics 
Engineering 

5 E31OG Automobile Engineering Mechanical Engineering 

6 E31OI 
Engineering Materials and 
Fabrication Processes 

Mechanical Engineering 

7 E31OJ 
Principles of Electronic 
Communications 

Electronics and Communication 
Engineering 

8 E31OK Matlab Programming 
Electronics and Communication 
Engineering 

9 E31OL Data Structures through C 
Computer Science and 
Engineering 

10 E31OM Python Programming 
Computer Science and 
Engineering 

11 E31ON E-Disaster Management Information Technology 

12 E31OO Human Computer Interaction Information Technology 

13 E31OP 
Introduction to 
Microprocessors and 
Microcontrollers 

Electronics and Computer 
Engineering 

14 E31OQ Internet of Things 
Electronics and Computer 
Engineering 
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J.B. INSTITUTE OF ENGINEERING & TECHNOLOGY 

UGC AUTONOMOUS 
Bhaskar Nagar, Yenkapally, Moinabad (M), RR Dist , Telangana-500075 

COURSE STRUCTURE – R16 

List of Subjects offered by various Board of Studies 

Open Elective – II 

 

S. No. Code Name of the Subject 
Name of the BOS offering the 

Subject 

1 E32OA 
Estimation, Quantity Survey & 
Valuation 

Civil Engineering 

2 E32OB Waste Management Civil Engineering 

3 E32OC 
Non-Conventional Energy 
Sources and Applications 

Electrical and Electronics 
Engineering 

4 E32OD Electrical  Technology 
Electrical and Electronics 
Engineering 

5 E32OE Operation Research Mechanical Engineering 

6 E32OG Nanotechnology Mechanical Engineering 

7 E32OH 
Applications of Micro 
Processors and Controllers 

Electronics and Communication 
Engineering 

8 E32OI Fundamentals of HDL 
Electronics and Communication 
Engineering 

9 E32OJ 
Database Management 
Systems 

Computer Science Engineering 

10 E32OK Cloud Computing Computer Science Engineering 

11 E32OL E-Waste Management Information Technology 

12 E32OM Introduction to Web Design Information Technology 

13 E32ON 
Introduction to Embedded 
systems 

Electronics and Computer 
Engineering 

14 E32OO Fundamentals of E-Commerce 
Electronics and Computer 
Engineering 
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J.B. INSTITUTE OF ENGINEERING & TECHNOLOGY 
UGC AUTONOMOUS 

Bhaskar Nagar, Yenkapally, Moinabad (M), RR Dist , Telangana-500075 

COURSE STRUCTURE – R16 

List of Subjects offered by various Board of Studies 

Open Elective – III  

 

S. No. Code Name of the Subject 
Name of the BOS offering the 

Subject 

1 E42OA 
Environmental Impact 
Assessment 

Civil Engineering 

2 E42OB Green Building Technology Civil Engineering 

3 E42OC Materials in Electrical Systems 
Electrical and Electronics 
Engineering 

4 E42OD Field Theory and Circuits 
Electrical and Electronics 
Engineering 

5 E42OE Reliability Engineering Mechanical Engineering 

6 E42OG 
Special Manufacturing 
Processes 

Mechanical Engineering 

7 E42OH 
Principles of Computer 
Communication and Networks 

Electronics and Communication 
Engineering 

8 E42OI Speech Processing 
Electronics and Communication 
Engineering 

9 E42OJ Soft Computing Computer Science Engineering 

10 E42OK E-commerce  Computer Science Engineering 

11 E42OL Internet of Things Information Technology 

12 E42OM 
Semantic Web and Social 
Networks 

Information Technology 

13 E42ON 
Fundamentals of Intelligence 
Systems 

Electronics and Computer 
Engineering 

14 E42OO 
Introduction to Neural 
Networks 

Electronics and Computer 
Engineering 
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(  SCITAMEHTAM )A011E – I 
   )MCE ,TI ,ESC,ECE ,EM ,EEE ,liviC ot nommoC(  

   :setisiuqererP )setisiuqererp oN( esruoc noitadnuoF .   

 esruoC :sevitcejbO    
 

lliw tneduts ehT   
.1   dna tsrif fo snoitauqe laitnereffid raenil eht gnivlos fo sdohtem eht dnatsrednu

snoitauqe laitnereffid eht fo snoitacilppa dna redro rehgih . 
.2   fo knar fo tpecnoc eht dna seitreporp rieht dna secirtam fo sepyt eht ezingocer  a

ycnetsisnoc eht dnatsrednu ot emas eht gniylppa dna xirtam .  
.3   negie dna seulav negie fo stpecnoc eht dna smetsys raenil eht evlos ot woh nrael

smrof lacinonac rieht otni smrof citardauq eht gnicuder dna srotcev .  
.4  tavired latot fo tpecnoc eht htiw deppiuqe  fo aminim dna amixam gnidnif dna evi

selbairav owt fo snoitcnuf .  
.5   redro tsrif eht gnivlos dna snoitauqe laitnereffid laitrap eht fo noitamrof

.snoitauqe  
 

TINU – :I  snoitacilppA dna smelborP eulaV laitinI  
 

 snoitauqe laitnereffid tcaxE - .tcaxe ot elbicudeR  d raeniL rehgih fo snoitauqe laitnereffi  
 epyt eht fo mret SHR htiw smret suoenegomoh noN :stneiciffeoc tnatsnoc htiw redro e xa , 

 ,x ni slaimonylop ,xa soc ,xa nis e xa  )x(Vx ,)x(V - noitauqe laitnereffid eht fo mrof rotarepO . 
i gnisu largetni ralucitrap gnidniF  fo dohtem ,snoitcnuf fo naiksnorW ,rotarepo esrevn

 dna htworg larutan fo wal ,gnilooc fo wal s’notweN :snoitacilppA .sretemarap fo noitairav
.stiucric lacirtcelE ,seirotcejart lanogohtro ,yaced  

 
TINU – :II  snoitauqE fo smetsyS raeniL  

 secirtam laer fo sepyT r ,secirtam xelpmoc dna  ,mrof lamron ,mrof nolehce ,kna
noN dna suoenegomoh( smetsys raenil fo noitulos dna ycnetsisnoc -  )suoenegomoh - 

noitanimile ssuaG .  
sdohtem noitisopmoced UL dna nodroJ ssuaG -  eht ni tnerruc gnidniF :snoitacilppA   

.stiucric lacirtcele  
 

TINU – :III  smroF citardauQ dna srotceV negiE ,seulav negiE  
 yelyaC ,seitreporp rieht dna srotcev negiE ,seulav negiE -  tuohtiw( meroeht notlimaH

 yelyaC gnisu xirtam a fo srewop dna esrevnI ,)foorp - meroeht notlimaH .  
 ,smrof citardauQ ,noitazilanogaiD  ,mrof lacinonac rieht otni smrof citardauQ fo noitcudeR

 smrof citardauQ eht fo erutan dna knar – .erutangis dna xednI  
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TINU – :VI  noitaitnereffiD laitraP  
 latot ,meroeht s’reluE ,noitcnuf suoenegomoh ,noitaitnereffid laitrap fo noitcudortnI
 owt fo snoitcnuf fo noisnapxe seires s’nirualcM dna s’rolyaT ,elur niahC ,evitavired

.naibocaJ ,ecnedneped lanoitcnuf ,selbairav  
f  fo  aminim  dna  amixam  :snoitacilppA   stniartsnoc  tuohtiw  selbairav  owt  fo  snoitcnu
)stniartsnoc htiw( dohtem s’egnargaL dna . 

 
TINU - :V  snoitauqE laitnereffiD laitraP redrO tsriF  

 dna stnatsnoc yrartibra fo noitanimile yb snoitauqe laitnereffid laitrap fo noitamroF
snoitcnuf yrartibra . 

aL  sdohtem epyt dradnats eht dna snoitauqe raenil redro tsrif eht evlos ot dohtem segnarg
.snoitauqe raenil non eht evlos ot  

 
:skooB txeT  

 
.1   .srehsilbuP annahK ,lawerG .S .B .rD yb scitamehtaM gnireenignE rehgiH  
.2   htiw snoitauqe laitnereffid ni esruoc tsrif A  ,lliZ .G sinneD yb snoitacilppa gniledom

srehsilbup gninraeL egagneC . 
 

:secnerefeR  
.1   .rehsilbuP snoS dna yeliW nhoJ ,gizsyerK .E yb scitamehtaM gnireenignE decnavdA  
.2   .snoitacilbuP imhskaL ,ilaB .P .N yb scitamehtaM gnireenignE  

 
:semoctuO esruoC  

   ehT ot elba eb lliw tneduts  
.1   smelborp dlrow laer emos gnivlos rof meht ylppa dna s’ED redro rehgih evlos .    
.2   eht ezylana ot dna snoitauqe raenil fo tes a fo noitatneserper xirtam eht etirw

snoitauqe fo metsys eht fo noitulos .  
.3  negiE dna seulav negiE eht ezylana   raenil rednu ssorca emoc hcihw srotcev

snoitamrofsnart .  
.4   .stniartsnoc tuohtiw /htiw selbairav owt fo snoitcnuf fo seulav eht enimaxe  
.5  redro tsrif fo snoitauqe laitnereffid laitrap raenil evlos . 
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YRTSIMEHC GNIREENIGNE )B011E(  
( MCE ,TI ,ESC,ECE ,EM ,EEE ,liviC ot nommoC  ) 

:sevitcejbO esruoC  
 lliw tnedutS ehT  

.1   retaw ot detaler smelborp evlos dna ssessa yllacitirc ot slliks eht eriuqca  gniriuqer
.selpicnirp lacimehc fo noitacilppa eht  

.2  melborp esu ot  dna ygolodohtem ngised hcraeser htiw railimaf edam eb -  gnivlos
.yrtsimehcortcele htiw detaicossa seuqinhcet  

.3   laro hguorht yltnerehoc noitamrofni lacimehc tneserp dna ezinagro ot dnatsrednu
dna  .sremylop no desab esruocsid nettirw  

.4   fo noitaulave dna sisylana eht ni gnireenigne dna ecneics ylppa ot eb woh  nrael
.sleuf tneiciffe ygrene fo noitcudorp ni devlovni ssecorp  

.5  , yldneirf latnemnorivne wen revocsid ro tnevni ot ytiliba eht htiw deppiuqe eb  
tneiciffe ygrene  gnireenigne evitceffe yllacimonoce dna   elbaniatsus a ni slairetam

.rennam  
 

TINU - tnemtaert sti dna retaW  :I  
 noitcudortnI –  retaw fo ssendrah –  ssendrah fo sesuac –  yraropmet :ssendrah fo sepyt

 tnenamrep dna –  ssendrah fo stinu dna noisserpxe –  yb retaw fo ssendrah fo noitamitsE
snoitacificeps sti dna retaw elbatoP .smelborp laciremuN .dohtem cirtemoxelpmoc - petS  s

 retaw elbatop fo tnemtaert eht ni devlovni -  noitanirolhc yb retaw elbatop fo noitcefnisiD
 noitadiroulfeD .noitazinozO dna –  euqinhcet adnoglaN - F fo noitanimreteD - noi yb noi - 

.dohtem edortcele evitceles  
:selbuort relioB  

bme citsuaC dna selacs ,segdulS  retaw deef relioB fo tnemtaert lanretnI .tnemelttir
 gninoitidnoc noglaC( –  gninoitidnoc etahpsohP -  fo gninetfoS. )gninoitidnoc ladiolloC

noi yb retaw -  retaw fo noitanilaseD .sessecorp egnahcxe –  esreveR & sisylaidortcelE
.smelborp laciremuN .sisomso  

 
TINU - seirettaB dna yrtsimehcortcelE :II  

 :yrtsimehcortcelE edortcelE -  fo sepyt ,laitnetop edortcele dradnats ,laitnetop edortcele
 sedortcele –  ,lemolac ,edortcele negordyh dradnatS fo gninoitcnuf dna noitcurtsnoC

noitauqe tsnreN .edortcele ssalg dna enordyhniuQ  -  sti dna seires lacimehcortcele
 llec leinaD :sllec lacimehcortcelE .snoitacilppa –  fme llec dna noitcaer llec ,noitaton llec –

snoitacilppA dna snoitartit cirtemoitnetoP -  fo tpecnoC .FME dna Hp fo noitanimreteD
sllec noitartnecnoc - oitartnecnoc etylortcele  .smelborp laciremuN .llec n  

 :seirettaB  yrettab dna lleC -  dna )llec muihtiL dna llec enilakla ,llec yrd( yrettab yramirP
iN ,dica dael( yrettab yradnoceS -  ,)llec noi muihtil dna dC  :sllec leuF  negordyH –  ,negyxo

lonahtem dna dica cirohpsohp -  leuf negyxo  sllec – .snoitacilppA  
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TINU - sremyloP  :III  
 noitinifeD –  selpmaxe htiw sremylop fo noitacifissalC –  noitaziremylop fo sepyT – 

 .selpmaxe htiw noitaziremylop noitasnednoc dna noitidda  :scitsalP  dna noitinifeD
scitsiretcarahc - p gnittesomreht dna citsalpomreht  fo noitacirbaf dna gnidnuopmoc ,scitsal

 gnireenigne dna seitreporP ,noitaraperP .)gnidluom noitcejni dna noisserpmoc( scitsalp
.etilekaB dna CVP fo snoitacilppa  

 :srebiF  srebif fo scitsiretcarahC – nolyN fo snoitacilppa dna seitreporp ,noitaraperp -  6 ,6
 dna ralveK .norcaD - sremylop latsyrc diuqiL - .snoitacilppA  

 :srebbuR .noitazinacluv sti dna rebbur larutaN  
 :sremotsalE  scitsiretcarahC –  noitaraperp – anuB fo snoitacilppa dna seitreporp -  lytuB ,S

.rebbur lokoihT dna  
 :sremylop elbadargedoiB  segatnavda dna tpecnoC -  lohocla lyniv ylop dna dica citcalyloP

.snoitacilppa rieht dna  
 

TINU - noitsubmoC dna sleuF  :VI  
noitacifissalC -  laoc :sleuf dilos –  laoc fo sisylana –  dna sisylana etamitlu dna etamixorp

 sleuf diuqiL .ecnacifingis rieht –  gnikcarc ,gninifer sti dna muelortep –  sepyt –  deb gnivom
 gnikconK .gnikcarc citylatac – ortep citehtnys ,gnitar enatec dna enatco  l - rehcsiF -

 sleuf suoesaG ;ssecorp s’hcsporT – .GNC dna GPL ,sag larutan fo sesu dna noitisopmoc  
 :noitsubmoC  leuf fo eulav cifirolaC ,noitinifeD – VCL ,VCH -  fo noitaluclaC ;alumroF sgnoluD

.leuf a fo noitsubmoc rof deriuqer ytitnauq ria  
 

TINU - nireenignE :V snoitacilppa dna slairetaM g  
stnacirbuL - selpmaxe htiw stnacirbul fo noitacifissalC -  stnacirbul doog fo scitsiretcarahc – 

noitacirbul fo msinahcem - .stnacirbul fo seitreporp  
 :sremylop gnitcudnoC selpmaxe htiw noitacifissalC dna scitsiretcarahC -  fo msinahcem

oc snart ni noitcudn - .sremylop gnitcudnoc fo snoitacilppa dna enelytecaylop  
:slairetamonaN  noitaraperP ,noitcudortnI - ssecorp pu mottob & nwod poT -  dohtem leg los

 .s’lairetamnon fo snoitacilppA .ssecorp ylbmessa fles dna  
 :setisopmoC noitcudortnI -  stneutitsnoC  setisopmoc fo –  dna noitacifissalc ,segatnavda

.setisopmoc fo snoitacilppA .)PRF( scitsalp decrofnier rebiF .setisopmoc fo stneutitsnoc  
 

:skoob txeT  
.1   ,ynapmoC gnihsilbuP iartapnahD ,niaJ .M dna niaJ .C.P yb yrtsimehC gnireenignE

ihleD weN .  
.2  egagneC ,htaR dna yddeR anamaR atakneV ,iveD amaR yb yrtsimehC gnireenignE  

ihleD weN ,gninrael . 
  

:skooB ecnerefeR  
.1  hleD .dtL )P( ynapmoC dna iartapnahD ,alwahC ihsahS yb yrtsimehC gnireenignE .i  
.2  ytisrevinU egdirbmaC ,lawragA ahkihS yb yrtsimehC gnireenignE  ihleD ,sserP . 
.3   ,srehsilbuP hceticS ,anayaranimxaL dna yrahC alamurihT yb yrtsimehC gnireenignE

.iannehC  
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 :semoctuO esruoC  
The st du ent wi ll  eb  able t :o  

 .1 sesoprup lairtsudni dna citsemod rof retaw fo ytilibatius eht yfitnedi . 
 .2  yrtsimehc ortcele fo elpicnirp cisab eht ylppa . 
 .3 .snoitacilppa gnireenigne rof slairetam ciremylop wen eht ngised  
 .4  fo klaw yreve ni lufesu era taht slairetam gnireenigne dna sdohtem evitavonni poleved

.efil  
 .5 orp eht rof seuqinhcet lacimehc wen ylppa  klaw yreve ni lufesu era taht sleuf fo noitcud

.efil fo  
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SCISYHP GNIREENIGNE )C011E( -I 
( MCE ,TI ,ESC,ECE ,EM ,EEE ,liviC ot nommoC ) 

:sevitcejbO esruoC  
 lliw tnedutS ehT  

.1   noitcarffid ,ecnerefretni hguorht rettam htiw thgil fo noitcaretni dnatsrednu
 .noitaziralop dna  

.2  d  noitagaporp ezilaer ot dna thgil resal a htiw thgil yranidro neewteb hsiugnitsi
 .srebif lacitpo hguorht thgil fo  

.3  tsrednu v dna  .yletarobale serutcurts ereht dna smetsys latsyrc suoira  

.4  v yduts X ekil sdohtem gniborp dna snoitcefrepmi latsyrc suoira - .DR  

.5  t yduts scitpo rebif ni stnempoleved tsetal fo stpecnoc eh . 
TINU - yhpargollatsyrC  : I  

siavarB ,smetsys latsyrc ,sretemarap ecittal dna llec tinu ,ecittal ecapS   cimota ,secittal
oc ,suidar - dnomaid dna PCH ,CCF ,CCB ,CS fo rotcaf gnikcap dna rebmun noitanidro .  

 lanogohtro fo gnicaps ranalp retni ,snoitcerid dna senalp latsyrc ,secidni relliM  latsyrc
.smetsys  

 
TINU - X : II - slatsyrC ni stcefeD dna noitcarffiD yar  

X ,wal s’ggarB - euaL :sdohtem noitcarffid yar   :stcefed tniop ;dohtem redwop ,dohtem
eicnacav .laititsretni ,lanoitutitsbus ,s   

dna )evitatilauq( stcefed enil ,stcefed ykttohcS dna leknerF   ecafrus ,rotcev s’regruB
.seiradnuob niarg dna tlit ,niwt ,stluaf gnikcats :stcefed  

 
TINU - scitpO rebiF :III  

ecnatpecca dna elgna ecnatpecca ,rebif fo noitcurtsnoc ,rebif lacitpo fo elpicnirP   ,enoc
.erutrepa laciremun  

srebif lacitpo fo sepyT  ,srebif lacitpo ni noitaunetta ,srebif xedni dedarg dna xedni pets :
srosnes dna enicidem ni srebif lacitpo fo snoitacilppa . 

 
TINU - ecnerefretnI :VI  

niht ni ecnerefretni ,tnorf evaw fo noisivid dna edutilpma fo noisivid ,ecnerehoC   smlif
er dna dettimsnart( .tnemirepxe sgnir s’notweN ,)thgil detcelf   

 :noitcarffiD  ot eud noitcarffid ,noitcarffid reffohnuarF dna lenserF neewteb noitcnitsiD
elgnis  N ,tils - .tnemirepxe gnitarg noitcarffiD ,stils  

 
TINU - noitaziraloP :V  

 ,noitcarfer elbuod ,wal s’sulaM ,noitcudortnI flah dna evaw retrauQ ,msirp lociN   evaw
.setalp  
 :sresaL  ,noitaidar fo noissime detalumits dna suoenatnops ,sresal fo scitsiretcarahC
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nietsniE   muileh ,resal ybur ,noisrevni noitalupop ,stneiciffeoc –  imes ,resal noen
.sresal fo snoitacilppa ,resal rotcudnoc  

 
SKOOB TXET : 

 scisyhP deilppA .1 – lanoitanretnI.K.I( lattiM.K.P )noitidE weN( )dtL tvpesesoh  
scisyhP gnireenignE .2 - ( ymawsinalaP K.P  tnirP htfiF ,dtL tvP )aidnI snoitacilbuP hceticS

0102 ). 
 

SECNEREFER  
.1  scisyhP gnireenignE - (( ramuklihtneS miL srehsilbuP BRV ),deti  
.2   sreenignE rof scisyhP deilppA –  .)nallimcaM( rekkeD .J.A  
.3   ecneicS lairetaM fo stnemelE – .)snoitacilbuP IHP( tnavahgaR.V  

 :semoctuo esruoC  
:ot elba eb lliw tneduts ehT  

.1  d smetsys latsyrc suoirav neewteb hsiugnitsi  

.2  i  yb stcefed latsyrc eht yfitned X gnisu - DR  

.3   fo selpicnirp ebircsed scitpo rebif , sti dna scitpo rebif fo sepyt tnereffid  
.snoitacilppa  

.4    fo tpecnoc  yfitnedi noitcelfer   ni thgil fo selur noitcarfer dna tnereffid  
muidem . 

.5   thgil dna smetsys resal suoirav fo gnikrow ,resal fo scitsiretcarahc yfitnedi
.srebif lacitpo hguorht noitagaporp  
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( D011E )  LANOISSEFORP HSILGNE NI NOITACINUMMOC   
)MCE ,TI ,ESC,ECE ,EM ,EEE ,liviC ot nommoC(  

NOITCUDORTNI  
 

 dna noitacinummoc labolg rof loot a sa hsilgnE fo ecnatropmi gniworg eht fo weiv nI
 suballys eht ,slliks egaugnal eriuqca ot stneduts gniniart no sisahpme tneuqesnoc eht
 seicnetepmoc evitacinummoc dna citsiugnil poleved ot dengised neeb sah hsilgnE fo

.stneduts gnireenignE fo  
 fo saera eht ni tnempoleved slliks eht no eb dluohs sucof eht ,sessalc hsilgnE nI

hs srehcaet eht ,siht roF .gnitirw dna gnidaer ,rammarg ,yralubacov  eht esu dluo
 daer ot degaruocne eb dluohs stneduts ehT .yduts deliated rof koob txet debircserp
 noisneherpmoc gnidaeR .noisneherpmoc gnidaer ot gnidael yltnelis smeop/stxet eht

w rof dezilitu eb dluohs emit ehT .ssalc eht ni ecitcarp rof nevig era segassap  tuo gnikro
 htiw sesicrexe eht gnitnemelppus rof osla dna ,tprecxe hcae retfa nevig sesicrexe eht
 ,selcitra repapswen morf ,elpmaxe rof ,dnik ralimis a fo slairetam citnehtua

 .cte ,lairetam lanoitomorp ,stnemesitrevda no si suballys siht ni sucof ehT   lliks
.slliks egaugnal fo ecitcarp dna saedi gniretsof ,tnempoleved  

 
:sevitcejbO esruoC  

 
  The st du ent wi :ll  

.1  malaK ludbA JPA.rD fo hceeps eht dnatsrednu .  

.2  .efil sih ni dedeeccus  alledaN aytaS woh wonk  

.3  .noitacinummoc lacinhcet fo tpecnoc eht nrael  

.4   ot woh nrael .enoyreve htiw evaheb  

.5  .efil rieht ni stnerap fo ecneulfni eht wonk  
 
  SUBALLYS  

:sllikS gnidaeR  
 

:sevitcejbO  
.1   dna gnidaer tnelis fo ecnacifingis eht tuoba stneduts ni ssenerawa na poleved oT

 .noisneherpmoc  
.2   fo sgninaem sseug ot ytiliba ’stneduts poleved oT  dna txetnoc eht morf sdrow

t fo egassem llarevo eht psarg .cte ,secnerefni ward ,txet eh  
.3  txet eht gninnacS dna gnimmikS .  
.4  gnidaeR evisnetxE dna evisnetnI .  
.5  erusaelP rof gnidaeR .  
.6  ecnetnes cipot eht gniyfitnedI .  
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:ETON   ni deniart eb lliw stneduts ehT  rof stxet debircserp eht gnisu slliks gnidaer
 tnereffid fo noisneherpmoc gnidaer ni detset eb lliw yehT .yduts deliated

segassap ’neesnu‘   sa hcus ,stxet citnehtua morf nekat eb yam hcihw
.selcitra repapswen/senizagam  

:sllikS gnitirW  
 

:sevitcejbO  
 

.1   oT  lamrof dna tcaxe na sa gnitirw tuoba  stneduts eht ni ssenerawa na poleved
lliks .   

.2   fo smrof tnereffid fo stnenopmoc eht tuoba stneduts ni ssenerawa na etaerc oT
tiw gninnigeb ,gnitirw .hguorht seno redro rewol eht h   

.3  secnetnes fo gnitirW .  

.4  airporppa fo esU yralubacov et .  

.5  gnitirw hpargaraP .  

.6  ssenevisehoc dna ecnerehoC .  

.7  noitpircsed / noitarraN .  

.8  gnikaM etoN .  

.9  gnitirw rettel lamrofni dna lamroF .  
.01  nosirapmoc fo snoisserpxe gnisu shparg gnibircseD .  

 eht ni stneduts eht fo ycneiciforp eht evorpmi ot redro nI  egaugnal fo noitisiuqca
oc esruoc dna txet gniwollof eht ,evoba denoitnem slliks  eviF otni dedivid ,stnetn

stinU  :debircserp era  
 

 TINU – :I  
‘ deltitne retpahC malaK .J.P.A .rD yb ’sserddA laitnediserP   morf hsilgnE ni ycneulF“ – A  

 gnireenignE rof koob esruoC   ”stnedutS .dabaredyH ,nawSkcalB tneirO yb dehsilbup  
 

yralubacoV  noitamroF droW : --   sdroW tooR --  dna sexiferP fo esU ehT
sexiffuS – snoitacolloC – .ecitcarP rof sesicrexE  

:rammarG   noitautcnuP – hceepS fo straP -  selcitrA - .ecitcarP rof sesicrexE   
:gnidaeR   slegnA elbuoD ttocS divaD yb -  stI dna gnidaeR

ecnatropmI - rof seuqinhceT  gnidaeR evitceffE - sdroW langiS -  sesicrexE
ecitcarP rof   

:gnitirW  secnetneS gnitirW - gnitirW evitceffE rof seuqinhceT --  gnitirW hpargaraP -  ,sepyT
 a fo serutaeF dna erutcurtS hpargaraP -  dna lacixeL ,lacigoL :ssenevisehoC dna ecnerehoC

 seciveD lacitammarG - ecitcarP rof sesicrexE . 
 

 TINU – :II   
 deltitne retpahC OEC sa yaD tsriF sih no seeyolpmE ot liamE :alledaN aytaS   morf

ycneulF“  hsilgnE ni –  ”stnedutS gnireenignE rof koob esruoC A  tneirO yb dehsilbuP
,nawSkcalB  .dabaredyH  

 
yralubacoV smynotnA dna smynonyS :  – shpargomoH ,senohpomoH ,smynomoH - 

sesicrexE   71 retpahC( ecitcarP rof ‘ noitacinummoC lacinhceT -  selpicnirP
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.’ecitcarP dna   
 noitidE drihT ).dewollof eb osla yam sserP ytisrevinU drofxO yb dehsilbup  

 :rammarG sbreV - noN dna evitisnartnI ,evitisnarT - sbreV etinif  – esneT dna dooM —  
 dnureG –  snoitisoperP etairporppA htiw sdroW –  sbreV lasarhP -  sesicrexE

ecitcarP rof . 
:gnidaeR  buS - gnidaeR fo slliks -  evisnetnI dna gnidaeR evisnetxE ,gninnacS ,gnimmikS

 gnidaeR - nekaT toN daoR ehT   yb tsorF treboR  --  ecitcarP rof sesicrexE   
 :gnitirW gnitirW retteL  – sretteL lamroF ni desu eb ot egaugnaL ,straP ,selytS ,tamroF -

 ygolopA fo retteL – teL tnialpmoC fo ret -  ylpeR htiw yriuqnI fo retteL –  noitisiuqeR fo retteL
–- ecitcarP rof sesicrexE . 
 

 TINU – :III   
 deltitne koob eht morF ‘ noitacinummoC lacinhceT - noitidE drihT .’ecitcarP dna selpicnirP  

.sserP ytisrevinU drofxO yb dehsilbup  
 

yralubacoV   : noitcudortnI - sdroW fo yrotsiH feirB A  –  dna yranoitciD eht gnisU
suruasehT – 

 rehtonA ot mroF enO morf sdroW gnignahC –  morF( selbasufnoC
‘ deltitne 71 retpahC tnempoleveD yralubacoV dna rammarG )’  

:rammarG  esneT  tneserP  :sesneT -   esneT  tsaP -   sneT  erutuF e-     ecioV  evitcA – 
evissaP  

ecioV -  secnetneS lanoitidnoC –  .nosirapmoC fo seergeD dna evitcejdA
morF(  ‘ deltitne 71 retpahC tnempoleveD yralubacoV dna rammarG )’  

:gnidaeR    sllikS  noisneherpmoC  gnivorpmI –   dooG  rof  seuqinhceT
noisneherpmoC - 

dna gnimmikS  gninnacS - noN -  slangiS labrev –  txeT eht fo erutcurtS – 
 shpargaraP fo erutcurtS –  noitautcnuP –  )ecnerefnI( tniopweiv s’rohtuA – 

redaeR  
 sdroW fo gninaeM eht gninimreteD :noitapicitnA – gnizirammuS -  lacipyT

 01 retpahC morF( .snoitseuQ noisneherpmoC gnidaeR ‘ deltitne gnidaeR  
noisneherpmoC )’   

:gnitirW  noitcudortnI - gnitirW retteL - retteL revoC eht gnitirW -  sretteL revoC
semuseR gniynapmoccA - ‘ deltitne 51 retpahC morF( .sliamE  lamroF

,sretteL  ’liamE dna ,someM ) 
 

 TINU – :VI  
 deltitne retpahC ‘ .C.J yb ’srennaM dooG  lliH   morf hsilgnE ni ycneulF  – rof koob esruoC A   

 ”stnedutS gnireenignE .dabaredyH ,nawskcalB tneirO yb dehsilbup  
 

yralubacoV snoisserpxE citamoidI :  – enO -  setutitsbuS drow ---  ecitcarP rof sesicrexE  
 71 retpahC( ‘ noitacinummoC lacinhceT -  dna selpicnirP drihT .’ecitcarP   

 noitidE ).dewollof eb osla yam sserP ytisrevinU drofxO yb dehsilbup  
 :rammarG sesneT fo ecneuqeS - )breV eht htiw tnemeergA ni tcejbuS( drocnoC  – sesicrexE  

ecitcarP rof .  
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:gnidaeR   ’fI‘ yb meop  gnilpiK drayduR --  weiveR a gnitirW rof spiT ---  s’rohtuA  
 tniopweiV – noitapicitnA s’redaeR --  ot deriuqer eb lliw stnedutS eht niereH  

noN ro yraretiL( kooB a fo weiveR a timbuS dna daeR -  rieht fo )yraretil
eciohc  

– .ecitcarP rof sesicrexE  
:gnitirW  refsnarT noitamrofnI - strahC raB - strahC wolF -  smargaiD eerT  ,.cte --  

.ecitcarP rof sesicrexE   
 noitcudortnI -  gnitirW sicerP evitceffE ot spetS – senilediuG -  selpmaS

retpahC(  ‘ deltitne 21 noitasnednoC fo trA ehT  morf ’  lacinhceT
noitacinummoC -  noitidE drihT .ecitcarP dna selpicnirP  drofxO yb dehsilbup
sserP ytisrevinU ) 

 
 TINU – :V   

 deltitne retpahC ’rehtaF raeD rehtaF‘  regniK jaR yb   morf hsilgnE ni ycneulF  – esruoC A  
 ”stnedutS gnireenignE rof koob dabaredyH ,nawSkcalB tneirO yb dehsilbuP  

 
yralubacoV sdroW ngieroF : — segaugnaL rehto morf deworrob sdroW -  sesicrexE

rof  ecitcarP . 
:rammarG  hceepS tceridnI dna tceriD - sgaT noitseuQ - ecitcarP rof sesicrexE   

:gnidaeR  tnetnoC eht gnitciderP -  tsiG eht gnidnatsrednU – euqinhceT gnidaeR R3QS - 
 sllikS ydutS –  gnikaM etoN -  ecnerehoC esruocsiD gnidnatsrednU – 

 deltitne 01 retpahC morF( .secnetneS gnicneuqeS  gnidaeR‘
’noisneherpmoC  -  

noitacinummoC lacinhceT -  noitidE drihT .ecitcarP dna selpicnirP dehsilbup  
).sserP ytisrevinU drofxO yb   

:gnitirW  ceT stropeR lacinh -  noitcudortnI –  tropeR a fo scitsiretcarahC –  seirogetaC  
 fO  stropeR – stamroF -  gnitirwerP –  tpircsunaM( stropeR fo erutcurtS

 )tamroF -  stropeR fo sepyT -  deltitne 31 retpahC morF( .tropeR eht gnitirW
lacinhceT‘   ’stropeR - acinummoC lacinhceT noit -  .ecitcarP dna selpicnirP

noitidE drihT  ).sserP ytisrevinU drofxO yb dehsilbup  
 

: skooB txeT  
.1   hsilgnE ni ycneulF“ –  ”stnedutS gnireenignE rof koob esruoC A  fo draoB yb

srotidE :   
 .tnirP .6102 .dtL .tvP nawSkcalB tneirO :dabaredyH  

 .2 ihskaneeM ,namaR  ateegnaS ,amrahS dna noitacinummoC lacinhceT“ . -  selpicnirP     
dna    .”ecitcarP .tnirP .5102 .sserP ytisrevinU drofxO :ihleD weN .noitidE drihT  

 
 skooB ecnerefeR : 

.1   .divaD ,neerG rammarG hsilgnE yraropmetnoC  – .noitisopmoC dna serutcurtS  
 )tnirP( 4102 .aidnI nalliMcaM  

.2   .farhsA .M ,ivziR noitacinummoC lacinhceT evitceffE  warG cM ataT . –  5102 .lliH
.)tnirP(  
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:semoctuO esruoC  
  The st du ent wi ll  eb  able t :o  

.1  .noitan eht poleved ot yrt dna flesmih yfitnedi  

.2  rof sevlesmeht etacided ot woh tnemelpmi   noitazinagro rieht fo tnempoleved eht
.reerac dna  

.3  ylreporp yralubacov lacinhcet fo esu . 

.4  oleved efil rieht ni srennam doog p . 

.5    s'tnerap  rieht ezilaer ssensuoicsnoc  .meht sdrawot  
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY I - retsemeS I  3 1-0-0 3 

SCINAHCEM GNIREENIGNE )A311E(  
( MCE ,TI ,ESC,ECE ,EM ,EEE ,liviC ot nommoC  ) 

 :sevitcejbO esruoC  
The st du ent wi ll  

.1  daer   .snoitacilppa sti dna secrof fo metsys fo tpecnoc eht  

.2  diortnec eht enimreted  serutcurts tnereffid fo ytivarG fo ertnec dna .  

.3  snoitacilppa emit laer sti dna aitreni fo tpecnoc eht dnatsrednu .  

.4  noitom ni seidob eht ezylana . 

.5  a noitalsnarT ni ydoB digiR a sa sisylanA dna elcitraP a sa esylan . 
 

TINU –I  : ahceM gnireenignE ot noitcudortnI scin  
secroF tnerrucnoC ranalpoC :secroF fo smetsyS .stpecnoC cisaB – ecapS ni secroF –  tnemoM

noitacilppA sti dna ecroF fo – .smetsyS ecroF fo tnatluseR dna selpuoC  
 :smetsyS ecroF fo muirbiliuqE  muirbiliuqE fo snoitauqE ,smargaiD ydoB eerF -  muirbiliuqE

 fo  smetsyS ranalp - .smetsyS laitapS fo muirbiliuqE  
 

TINU – diortneC :II   
)selpicnirp cisab morf( serugif elpmis fo sdiortneC – serugiF etisopmoC fo sdiortneC . 

ytivarG fo ertneC  fo ertnec ,)selpicnirp cisab morf( ydob elpmis fo ytivarg fo ertneC :
opmoc fo ytivarg .meroeht suppaP ,seidob etis  

 
TINU – : aitrenI fo tnemom aerA :III  noitinifeD –  refsnarT ,aitrenI fo tnemoM raloP

 alumroF refsnarT ,aitrenI fo stcudorP ,serugiF etisopmoC fo aitrenI fo stnemoM ,meroehT
 .aitrenI fo tcudorP rof  

 
TINU – :VI  :scitameniK  enilitceR snoitom raenilivruC dna ra – noitareleccA dna yticoleV –

 .noitoM ranalP ni sisylanA rieht dna sepyT ydoB digiR fo noitoM  
 

TINU –V: :sciteniK  noitalsnarT ni ydoB digiR a sa sisylanA dna elcitraP a sa sisylanA –  lartneC
noitoM enalP fo snoitauqE noitoM ecroF – exiF noitatoR sixA d – .seidoB gnilloR  

 
:SKOOB TXET  

.gnuoY & oknehsomiT / scinahceM .gnireenignE .1  
 dnoceS ,ihleD weN ,sserP .vinU drofxO ,ayrahcattahB vedusaB ,scinahceM gnireenignE .2

.4102 ,noitidE  
dnanideF / scinahceM gnireenignE .3  repraH / regniS .L . – snilloC . 

  
:SECNEREFER  

.1  repraH / regniS .L . dnanideF / scinahceM gnireenignE – snilloC . 
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.2  apparahkesajaR .G.J & ittakivahB .S.S / scinahceM gnireenignE . 

.3  ecitnerP semahS .H .gnivrI / scinahceM gnireenignE – .llaH  

 :semoctuo esruoC  
The st du ent wi ll  eb  able to 

.1  .tcejbo na no gnitca metsys ecrof a fo tnatluser eht ezingocer  

.2  .stcejbo xelpmoc fo aera ecafrus eht yfitnedi  

.3  .aitreni fo tnemom fo smeroeht tnereffid fo noitacilppa htiw etaler  

.4  .tcejbo gnivom a ni devlovni scitamenik eht yfitnedi  

.5  .noitom ni seidob eht ezylana   
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY I - retsemeS I  4 0-0-0 4 

 )B211E(  GNIREENIGNE SCINORTCELE DNA LACIRTCELE CISAB  
)MCE ,TI ,ESC,ECE ,EM ,EEE ,liviC ot nommoC(  

 :sevitcejbO esruoC  
T eh  st du e tn  lliw  

.1  .stiucriC cirtcelE ebircsed  

.2  .sdohtem dna smeroeht suoirav htiw tiucric nevig eht egdelwonk eriuqca  

.3  l nrae   dliub ot ,srotsisnarT ,sedoiD sa hcus secived cinortcele cisab fo gnizingocer ni
.cte srotallicso dna sreifilpma ekil stiucric  

.4   egdelwonk eriuqca  gningised rof lufesu sretemarap suoirav eht no e  cinortcel
.metsys  

.5  tarugifnoc suoirav  fo egdelwonk eht eriuqca .snoitacilppa dna scitsiretcarahc ,snoi  
 

 TINU – :stiucric lacirtcelE :I  
R-L-  ecruoS ,secruoS tnednepeD dna tnednepednI ,tnerruc dna egatlov ,sretemaraP C

noitamrofsnarT -V-  noitcuder krowteN ,swaL s’ffohhcriK ,stnemele evissap rof pihsnoitaler I
seuqinhcet - seires ,lellarap ,seires - rats ,lellarap - ot - atled ,atled - ot - rats   ,noitamrofsnart

sisylanA ladoN  .  
 : stiucriC CA esahP elgniS  fo sisylana etats ydaets ,rotcaF mroF ,seulav egarevA dna .S.M.R

seires dna lellarap ,seires -  ,R fo snoitanibmoc lellarap  ,noitaticxe ladiosunis htiw C dna L
 ecnattimda dna ecnatpecsus ,ecnadepmi ,ecnatcaer fo tpecnoc –  esahp dna esahp

 fo smrof ralop dna xelpmoc ,noitaton rosahp ,rotcaf rewop fo tpecnoc ,ecnereffid
.noitatneserper  

 
TINU - :ecnanoseR :II  

 ser lellarap dna seireS  sucoL ,rotcaf Q dna htdiwdnab fo tpecnoc ,stiucric ecnano
 .sretemarap suoirav rof snoitanibmoC CLR dna CR ,LR rof smargaiD  

smeroehT krowteN  ,noitisoprepuS ,refsnarT rewop mumixaM ,s’notroN ,s’ninevehT :
 noitasnepmoC dna s’namilliM ,s’negelleT ,yticorpiceR  .snoitaticxe CA dna CD rof smeroeht  

 
TINU - P :III - :edoiD noitcnuJ N  

P- tlov ,noitauqe edoiD ,lobmyS ,edoiD a sa noitcnuj N -  ,scitsiretcarahc erepmA
 ,secnatsiser cimanyd dna citats ,edoiD lacitcarp susrev laedI ,ecnedneped erutarepmeT

 dna noisuffiD .secnaticapaC noitisnarT  
 :sretliF dna sreifitceR rotcaF elppiR ,reifitceR evaw flaH :reifitcer edoiD -  evaW lluF

L ,sretliF eviticapaC ,sretliF evitcudnI :sretliF htiw sreifitceR ,reifitceR egdirB ,reifitceR -
π ,sretliF noitces - .sretliF noitces  

 
TINU - iB :VI :)TJB ( rotsisnarT noitcnuJ ralop  

  rotsisnart noitcnuj a ni stnenopmoC tnerruC ,noitarepO fo elpicnirp ,noitcurtsnoC ,lobmyS
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.snoitarugifnoc rotcelloC nommoC dna esaB nommoC ,rettimE nommoC  
 gnisaiB rotsisnarT -  dexiF ,senil daol  CA dna CD ,tniop gnitarepO    esaB ot rotcelloC  ,saiB

V ni snoitairav tsniaga noitazilibatS ,ytilibats saiB ,)saib redivid egatloV( saiB fleS ,saib  EB  ,β ,
I dna .oc  

sisylanA rotsisnarT langis llamS h , - h fo noitanimreteD ,snoitinifeD ,sretemaraP -
etcarahc rotsisnart EC morf sretemarap  snoitarugifnoc CC dna BC ,EC fo sisylanA ,scitsir

h gnisu - .nosirapmoC rieht dna sretemarap  
 

TINU - rotsisnarT tceffE dleiF noitcnuJ :V  
hcnip ,noitarepO fo elpicnirP ,noitcurtsnoC - tloV ,egatlov ffo -  ,scitsiretcarahc erepmA

is llams ,TEFJ dna TJB fo nosirapmoc  tnemecnahnE dna noitelpeD :TEFSOM ,ledoM lang
sTEF - .scitsiretcarahc noitcurtsnoc  

seciveD esopruP laicepS imes ni smsinahceM nwodkaerB : - sedoiD rotcudnoC  edoid reneZ ,
 ,scitsiretcarahc  dna noitarepo fo elpicnirp ,rotaluger elpmis a sa edoid reneZ

hC tsiretcara ( edoiD lennuT fo sci w margaid dnab ygrenE fo pleh hti )  ,  ,edoiD rotcaraV
.RCS fo noitarepo fo elpicnirP  

 
:SKOOB TXET  

1      stiucric dna seciveD cinortcelE s’namlliM – lliH warG cM ,saiklaH.C dna namlliM.J  
      lliH warG cM . 
   .2  yb  scinortcelE  orciM lleb divaD . 

 :SECNEREFER  
.1  .HMT ,illaP nahoM mayhS ,rakahduS yb yroehT krowteN  
.2  .snoitacilbuP.S.B ,anayaranimhskaL.C dna nagaJ.C.N yb yroehT krowteN  
.3  stiucriC dna seciveD cinortcelE - 9 ,IHP/IEP ,ykslehsaN siuoL dna datselyoB.L.R ht  

.6002 ,dE  
 

 :semoctuO esruoC  
T eh  st du e tn  lliw  eb  able t :o  

.1  .gnireenignE lacirtcelE ni dnuorg kcab latnemadnuf gnorts etartsnomed  

.2  .stiucric cd dna ca  fo smelborp evlos dna ezylana  

.3   .srotsiser tnereffid fo eulav eht yfitnedi  

.4   cinortcele suoirav ngised dna ezylana suoremun suoirav hguorht stiucric  

.5   selpmaxe ngised yltnerruc gnisu - dradnats dna secived elbaliava - stnenopmoc eulav  
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY I - retsemeS I  0 0-3-0 2 

            )1011E( UGNAL HSILGNE  SLLIKS NOITACINUMMOC EGA BAL  
( MCE ,TI ,ESC,ECE ,EM ,EEE ,liviC ot nommoC  ) 

 ehT baL )SCLE( sllikS noitacinummoC egaugnaL hsilgnE   ecitcarp dna noitcudorp eht no sesucof
 yadyreve ni hsilgnE fo esu eht htiw stneduts eht sezirailimaf dna egaugnal fo sdnuos fo

.stxetnoc lamrofni dna lamrof ni htob snoitautis  

:sevitcejbO esruoC  
The st du ent wi :ll  

.1  . hsilgnE fo sdnuos ezingocer  

.2  sserts ylppa  . gnikaeps elihw noitanotni dna  

.3  .slliks gninetsiL poleved  

.4  .srehto dna flesmih gnicudotni poleved  

.5  .snoitatneserp fo sepyt eht swonk dna etabed ,ebircsed ot woh dnatsrednu  
:strap owt evah llahs )SCLE( baL sllikS noitacinummoC egaugnaL hsilgnE :suballyS  

 
 .1  baL )LLAC( gninraeL egaugnaL detsissA retupmoC  
 .2  baL )SCI( sllikS noitacinummoC evitcaretnI  

 
:sllikS gninetsiL  

 
sevitcejbO  

 
 .1  ni elor eht etaicerppa yam yeht taht os slliks gninetsil rieht poleved stneduts elbane oT

 noitaicnunorp rieht evorpmi dna egaugnal ot hcaorppa slliks WRSL eht   
 .2  dneherpmoc nac yeht taht os ,gninetsil ni gniniart yrassecen htiw stneduts piuqe oT

 .snoiger dna sdnuorgkcab tnereffid fo elpoep fo hceeps eht  
 ot elba eb ot ,egaugnal eht fo sdnuos eht ot gninetsil ni ecitcarp nevig eb dluohs stnedutS

f dna meht ezingocer  sserts kram ot elba eb ot ,sdnuos tnereffid neewteb noitcnitsid eht dni
.secnetnes ni noitanotni thgir eht esu dna ezingocer dna   

 .1  tnetnoc lareneg rof gninetsiL  
 .2  noitamrofni pu llif ot gninetsiL  
 .3  gninetsil evisnetnI  
 .4 rofni cificeps rof gninetsiL  noitam  

:sllikS gnikaepS  
 

sevitcejbO  
 

 .1  stxetnoc suoirav ni seitivitca gnikaeps ni stneduts evlovni oT   
 .2  dna laicos ni yletairporppa dna yltneulf sevlesmeht sserpxe stneduts elbane oT

 : stxetnoc lanoisseforp   
•  ecitcarp larO  
•  elpoep/snoitautis/stcejbo gnibircseD   
•  yalp eloR –  seitivitca puorG/laudividnI  
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•  .snoisseS )MAJ( etuniM A tsuJ  
 

 eht rof debircserp si tnetnoc esruoc gniwollof ehT sllikS noitacinummoC egaugnaL hsilgnE  
baL . 

 esicrexE – I 
 

baL LLAC :  
 :dnatsrednU  gninetsiL llikS - ecnatropmi stI  – esopruP - ssecorP - sepyT - sreirraB - evitceffE  

.gninetsiL   
ecitcarP scitenohP ot noitcudortnI :  – sdnuoS hceepS  – stnanosnoC dna slewoV  – laminiM  

sriaP - sretsulC tnanosnoC - .rekraM larulP dna rekraM esneT tsaP  
 

sesicrexE gnitseT . 
 

 SCI baL : 
 

 :dnatsrednU egaugnal nettirW .sv nekopS - .hsilgnE lamrofnI dna lamroF   
 :ecitcarP ecI - noisseS MAJ dna ytivitcA gnikaerB - seugolaiD lanoitautiS  – sgniteerG  – gnikaT  

 evaeL – .srehtO dna flesenO gnicudortnI  
 esicrexE – II  

 
baL LLAC :  

 :dnatsrednU selballyS fo erutcurtS  – ssertS droW – smroF gnortS dna smroF kaeW  – ecnetneS  
 ssertS – .noitanotnI  

 
 :ecitcarP  tneccA droW fo seluR cisaB -  tfihS ssertS - smroF gnortS dna smroF kaeW -  ecnetneS

 ssertS – .noitanotnI   
sesicrexE gnitseT . 

 
baL SCI :  

 :dnatsrednU noitasrevnoC dooG fo serutaeF  – .noitacinummoC evitceffE rof seigetartS  
 

 :ecitcarP seugolaiD lanoitautiS  – eloR - yalP - snoitautiS suoiraV ni snoisserpxE  – gnikaM   stseuqeR
 snoissimreP gnikeeS dna - .etteuqitE enohpeleT  

 esicrexE - III  
 

:baL LLAC  
 

 :dnatsrednU noitaicnunorP ni srorrE - .)ITM( eugnoT rehtoM fo ecneulfnI eht   
 :ecitcarP noitaicnunorP ni stnairaV naidnI nommoC  – dna hsitirB neewteb secnereffiD  

.noitaicnunorP naciremA  
sesicrexE gnitseT . 

 
baL SCI : 

 
 :dnatsrednU snoitpircseD - snoitarraN - snoitceriD gniviG  .senilediuG dna   

 :ecitcarP snoitcurtsnI gniviG  – snoitacifiralC gnikeeS  – snoitceriD gniviG dna rof gniksA  – 
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 gnidnopseR dna gniknahT –  gnieergasiD dna gnieergA –  ecivdA gniviG dna gnikeeS –  gnikaM
.snoitsegguS  

 esicrexE – VI  
 

baL LLAC : 
 

 :dnatsrednU .sliateD lareneG rof gninetsiL  
 

 :ecitcarP .stseT noisneherpmoC gninetsiL  
 

sesicrexE gnitseT . 
 

baL SCI :  
 :dnatsrednU gnikaepS cilbuP  –  sklaT derutcurtS ot erusopxE - noN - noitacinummoC labrev -

.sllikS noitatneserP   
 :ecitcarP hceepS trohS a gnikaM  – eropmetxE - .noitatneserP a gnikaM  

 

 esicrexE – V 
 

:baL LLAC  
 

 :dnatsrednU .sliateD cificepS rof gninetsiL  
 

 :ecitcarP .stseT noisneherpmoC gninetsiL  
 

sesicrexE gnitseT . 
 

baL SCI : 
 

 :dnatsrednU noissucsiD puorG - .sllikS weivretnI  
 

  :ecitcarP noissucsiD puorG -  kcoM .sweivretnI  
 

:baL SCLE rof seitilicaf larutcurtsarfni fo tnemeriuqeR muminiM  
 

.1   :baL )LLAC( gninraeL egaugnaL detsissA retupmoC  
 

 baL gninraeL egaugnaL detsissA retupmoC ehT htiw stneduts 04 etadommocca ot sah   04
 erawtfos gninrael egaugnal hsilgnE dna ytilicaf NAL ,elosnoC retsaM eno htiw ,smetsys

fles rof -  .stneduts yb yduts  
 

 :)tnenopmoc erawdraH( tnemeriuqeR metsyS  
 

 eht htiw )aidemitlum htiw smetsys 04 muminim( ytilicaf NAL htiw krowten retupmoC
 :snoitacificeps gniwollof  

 
 sretupmoC noitarugifnoC elbatiuS htiw  ytilediF hgiH ,  senohpdaeH  

 
.2   :baL )SCI( sllikS noitacinummoC evitcaretnI  

 
 :baL sllikS noitacinummoC evitcaretnI ehT dna sriahc elbavom htiw moor suoicapS A  

oidua -  oerets latigid a ,DCL ro .V .T a ,metsyS sserddA cilbuP a htiw sdia lausiv –  dna oidua
 .cte redrocmac dna metsys oediv  
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:slaunaM baL   
)1  “ deltitne koob A  baL SCLE launaM  – ”seitivitcA baL SCI dna LLAC rof koobkroW A   yb

 .tnirP .6102 .dtL .tvP nawSkcalB tneirO :dabaredyH :srotidE fo draoB  
)2   .aneeV ,inahbmahB ;.R dnivarA ,riaN ;evetS ,traH “ KRABME - rof hsilgnE   ”setaudargrednu

 .6102 .sserP ytisrevinU egdirbmaC :ihleD .tnirP   
:erawtfoS detsegguS   

)1   .DC htiw yranoitciD hsilgnE ’srenraeL decnavdA egdirbmaC   
)2   .yelsredniK gnilraD yb ysaE edaM rammarG  
)3   .yelsredniK gnilraD yb ysaE edaM noitautcnuP   
)4  8 ,ssapmoC s’renraeL decnavdA drofxO ht   .noitidE  
)5  1 seireS( dniM ni hsilgnE -  ,yveL htidereM htiw sknartS ffeJ dna athcuP trebreH ,)4

 .egdirbmaC   
)6   ytisrevinU egdirbmaC )decnavdA ,etaidemretnI ,yratnemelE( esU ni noitaicnunorP hsilgnE

 .sserP  
)7   yb ERG gnikcarC ,ASU ,SNORRAB dna OCRAA ,NALPAK( ERG dna LFEOT .)SFFILC  

:secnerefeR  
 

)1   eerhsayaJ  jarnahoM  , kaepS mehT raeH sU teL  .5102 .stxeT egaS :ihleD weN .
 .M ,kcocnaH .tnirP egdirbmaC etaidemretnI .esU ni noitaicnunorP hsilgnE  :

 .tnirP .9002 .sserP ytisrevinU egdirbmaC  

:semoctuO esruoC  
T eh  st du e tn  lliw  eb  able t  :o  

.1  .noitaicnunorp tcerroc poleved  

.2  kaeps elihw ylreporp noitanotni dna sserts esu i .gnitirw dna gn  

.3   slliks gninetsil poleved . 

.4  .snoitautis efil yad ot yad ni srehto dna flesmih ebircsed  

.5  serp laro dna gnitabed eriuqca e .slliks noitatn  
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 FO ETUTITSNI .B.J YGOLONHCET & GNIREENIGNE  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY I - retsemeS I  0 0-3-0 2 

POHSKROW GNIREENIGNE )2011E(  
( MCE ,TI ,ESC,ECE ,EM ,EEE ,liviC ot nommoC  ) 

 :sevitcejbO esruoC  
 lliw tneduts ehT  

.1   ni sloot suoirav fo noitacilppa etucexe  esuoh ,skrow enihcam ehtal ,yrtneprac
gniriw . 

.2  gnillird dna gnittuc latem fo noitacilppa ezingocer . 

.3  slatem dna lairetam doow fo epahs suoirav  mrofrep ot esylana .  

.4  sloot rewop dna gnidlew gnisu smeti latem etacirbaf .  

.5  lp dna yrdnuof ni skrow eht etartsnomed gnibmu . 
:TNEMIREPXE ROF SEDART  

.yrtnepraC  .1  
.gnittiF  .2  

niT. 3 - .gniredlos dna tuo deirrac sboj fo tnempoleveD dna yhtimS  
.yhtimS kcalB .4  

esuoH .5 - .gniriw  
.yrdnuoF .6  
.gnidleW .7  

:ERUSOPXE DNA NOITARTSNOMED ROF SEDART  
 .8 .pohS enihcaM ,gnibmulP  

  .9 .noitcurtsnoc ni sloot rewoP  
 .01  .gnikrow doow  

.11  .gnireenigne lacinahceM  

 :semoctuO esruoC  
ot elba eb lliw tneduts ehT  

.1  .sedart tnereffid fo pohskrow ni desu sloot eht yfitnedi  

.2  .ezis dna epahs llams fo skrow yrtneprac eht ecitcarp  

.3   cisab eht etartsnomed sloot deriuqer eht gnisu  skrow lacirtcele dna gnittif . 

.4  sloot rewop dna gnidlew gnisu smeti latem etacirbaf . 

.5  gnibmulp dna yrdnuof ni skrow eht etartsnomed . 
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY I -  I retsemeS  2 0-0-0 0 

SCIHTE LANOISSEFORP )F011E(  
 )MCE &EEE ,ECE ot nommoC(  

:sevitcejbO esruoC  
T eh  st du e tn  lliw  : 

.1  .sedutitta dna seulav lacihte nrael  

.2  .lanoisseforp a fo selor eht dnatsrednu  

.3  dnatsrednu  yteicos eht sdrawot ytilibisnopser sreenigne dna oiranecs tnerruc eht  

.4  .sedoc lacihte lanoisseforp fo sepyt eht wonk  

.5  .tidua lacihte rof deen eht nrael  

 TINU - stpecnoC cisaB :I  
 ,lanoitome , ,slaroM/seulav/scihtE neewteb ecnereffiD ,noitcudortnI  naidnI ,ecnegilletni
.scihte fo snoisnemid ,noitacude eulav ,scihte no sthguoht nretsew dna  

 ,selpicnirp lacihte cisab ,scihte dna ytilarom fo ecnatropmi ,efil ni slaog gnitteS
.ymonotua eveihca ot woh ,sedoc lacihte fo noitacifissalc  

 TINU - noisseforP :II scihtE la  
,msilanoisseforp ,noisseforp fo gninaeM   ,sksir lanoisseforp dna selor s’lanoisseforp

.slanoisseforp gnireenigne ,lanoisseforp lufsseccus ,ytilibatnuocca lanoisseforp  

,snezitic sa seitilibisnopser dna sthgir ,sreenigne fo selor ,scihte gnireenignE   lanoisseforp
.sthgir lanoisseforp ,seitilibisnopser  

 TINU - ytefas dna seussi labolG :III  
 ,scihte retupmoc ,scihte latnemnorivne ,scihte ssenisub ,oiranecs tnerruc ,noitcudortnI

.ammelid sti dna gnikcah lacihte  

ir ytreporp lautcelletni ,hcraeser ni scihtE   dna sreganam ,skramedart ,stnetap ,sthg
.seiduts esac dna  ytilibisnopser sreenigne  

 
 TINU -  :VI stidua dna sedoc lacihtE  

 lacihte ,sedoc dradnats elpmas ,sedoc lacihte lanoisseforp fo sepyt dna deen noitcudortnI
non dna seititne etaroproc rof sedoc -  ,noitazinagro tiforp  

 fo eliforp lacihte ,tidua lacihte rof deen ,sedoc eht fo snoitatimil ,snoitutitsni elbatirahC
snoitazinagro . 

 
 TINU - :V  gnivil lacihte dna seulav namuH  

rael fo sniamod ,noitcudortnI ,seulav namuh ,gnin   ,sedutitta  ,efil fo stnaw dna sdeen
efil ni ynomrah  

.seiduts esac ,gnivil lacihte fo sledom / gnivil lacihte fo selytS  
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:skooB txeT  
.1  scihte lanoisseforP   ,nariK.R.D yb eulav namuh dna  slliH warGcM ataT

.noitacude  
.2  gnireenigne ni scihtE   warGcM ataT ,regniznihcS dnaloR dna nitraM .W ekiM yb

.noitacude slliH  

:skooB ecnerefeR  
.1  scihtE fo latnemadnuF   drofxO ,yrraB.L treboR dna reuabeeS G dnumdE yb

serp ytisrevinU .s  
.2  scihte lanoisseforP   ,najaragaN.S.R yb seulav namuh dna  ega weN

.lanoitanretni  
.3  scihte lanoisseforP  .sserp drofxO ,nainamarbuS .R yb  

:semoctuO esruoC  
The st du ent wi ll  eb  able t :o  

.1  eulav lacihte fo esu s .efil rieht ni  sedutitta dna  

.2  mi p  ehs/eh ecno tnemel .lanoisseforp a semoceb  

.3  ygolonhcet dna tnemnorivne htiw detaler seussi eht evlos . 

.4  .noitazinagro rieht ni sedoc lacihte lanoisseforp fo sepyt tnereffid eht ylppa  

.5  .srotidua eht yb demarf selur eht fo esu  
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
 CGU SUOMONOTUA  

 .hceT.B  ECE  L T-P-D C 
 raeY I - retsemeS II  3 0-0-0 3 

 SCISYHP GNIREENIGNE )A021E( – II  
 )MCE&TI,ESC,ECE ,EEE ot nommoC(  

 :sevitcejbO esruoC  
T eh  st du e tn  :lliw  

.1  u  eht dnatsredn ruoivaheb  .yllacinahcem mutnauq elcitrap a fo  

.2  d  dna erup hsiugnitsi P fo noitamrof dnatsrednu dna srotcudnoc imes erupmi -  N
.noitcnuJ  

.3  u .slairetam fo seitreporp cirtceleid dna citengam suoirav dnatsredn  

.4  r  rotcudnoc repus sdae ruoivaheb  .slairetam fo  

.5  p ucof lacitcar onan no si mulucirruc siht ni s urts rieht ,slairetam derutcurts  larutc
.snoitacilppa rieht dna ,seitreporp lacinahcem dna  

 TINU - scinahceM mutnauQ fo selpicnirP :I  
ed ,selcitrap dna sevaW - remreG dna nossivaD ,sevaw rettam ,sisehtopyh eilgorB  

 evaw tnednepedni emit regnidorhcS ,elpicnirp ytniatrecnu grebnesieH ,tnemirepxe
1 ni elcitrap ,noitcnuf evaw fo ecnacifingis lacisyhp ,noitauqe -  ni nortcele ,xob laitnetop D

ginorK ,laitnetop cidoirep - E ,)tnemtaert evitatilauq( ledom ynneP -  nigiro ,evruc K  ygrene fo
.sdilos ni noitamrof dnab  

 TINU - scisyhP rotcudnocimeS :II  
 noitartnecnoc reirrac fo noitaluclac ,srotcudnocimes cisnirtxe dna cisnirtni ni level imreF
 ,srotcudnocimes pag dnab tceridni dna tcerid ,srotcudnocimes cisnirtxe & cisnirtni ni
 ,edoid noitcnuj NP fo margaid ygrene ,noitcnuj NP tiucric nepo ,noitcnuj NP fo noitamrof

I :llec ralos - .snoitacilppa dna scitsiretcarahc V  

 TINU - seitreporP cirtceleiD :III  
csus cirtcele ,ytilibaziralop ,tnatsnoc cirtceleid ,tnemom elopid ,elopid cirtcelE  ,ytilibitpe

 fo noitaluclac dna snoitaziralop noitatneiro dna cinoi ,cinortcele ,rotcev tnemecalpsid
suisualC ,dleif lanretni ,setitilibaziralop rieht -  ,yticirtceleozeiP ,noitaler ittossoM

yticirtceleorref dna yticirtceleoryp - .erutcurts 3OiTaB  

 TINU - aM :VI ytivitcudnocrepuS & seitreporP citeng  
 citengam ,noitazitengam ,noitcudni dleif citengam ,ytisnetni dleif ,ytilibaemreP
 dna arap ,aid fo noitacifissalc ,notengam rhoB ,tnemom citengam fo nigiro ,ytilibitpecsus

tengam fo sisab eht no slairetam citengam orref  no desab evruc siseretsyh ,tnemom ci
itna fo seitreporp ,slairetam citengam drah dna tfos ,yroeht niamod -  irref dna orref

 ,tceffe renssieM ,nonemonehp ytivitcudnocrepuS :ytivitcudnocrepuS ,slairetam citengam
ytivitcudnocrepus fo snoitacilppa . 

 TINU - tnI :V  :ecneicsonan ot noitcudor  
 ,tnemenifnoc mutnauq,oitar emulov ot ecafrus ,elacsonan ,ecneicsonan fo nigirO

mottob ,noitom ralucelom modnar ,secrof citengamortcele fo ecnanimod -  :noitacirbaf pu
loS - pot ,seuqinhcet DVP dna DVC ,leg -  llim llab :noitacirbaf nwod  noitaziretcarahc,dohtem
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.MET dna MES ,DRX yb  

:SKOOB TXET  
.1  ,.dtL .dnI srehsilbup nallimcaM ,rakkeD .J .A ,scisyhP etatS diloS  
.2  .noitide tneduts yeliW ,lettiK selahC ,scisyhP etatS diloS  
.3   C treboR dna nosdrahciR MB ,asittabmaiG nalA ,scisyhP fo slatnemadnuF

iR .srehsilbuP llih warGcM ataT,nosdrahc  

 :SECNEREFER  
.1  .tvP .oC & dnahC .S magnilardnahC .S ,ramuK ayajiV .K ,scisyhP gnireenignE nredoM  

.dtL  
.2  A regoR dna yksnameeZelraM ,gnuoY .D hguH ,sraeS .W sicnarF ,scisyhP ytisrevinU  

.noitacudE nosraeP ,namdeerF  
.3  .snoS dna yeliW nhoJ ,yerF dna retsniK ,scitsuocA fo slatnemadnuF  
.4  warGcM ffihcS .I dranoeL scinahceM mutnauQ ot noitcudortnI - .lliH  

 
 :semoctuO esruoC  

T eh  st du e tn  lliw  eb  able t :o  
.1  oivaheb  eht yfitnedi u .scinahcem mutnauq ni selcitrap a fo r  
.2   eht ezylana .secived dna slairetam gnitcudnocimes  fo seitreporp  
.3   gnireenigne ni meht ylppa dna seitreporp cirtceleid citengam suoirav ezirogetac

.snoitacilppa  
.4  .srotcudnoc repus fo snoitacilppa dna selpicnirp cisab eht ezylana  
.5   yrtsudni dna selpicnirp ygolonhcetonan fo egdelwonk gnikrow a etartsnomed  

.snoitacilppa  
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY I - retsemeS II  4 1-0-0 4 

 SCITAMEHTAM )B021E( – II  
 ,EEE ot nommoC( )MCE&TI,ESC,ECE  

:sevitcejbO esruoC  
:lliw tnedutS ehT  

.1   laitnereffid gnivlos dna smrofsnart ecalpaL fo seitreporp & stpecnoc eht dnatsrednu
 .seuqinhcet mrofsnart ecalpaL gnisu snoitauqe  

.2   .snoitcnuf ammag dna ateb gnisu slargetni fo noitaulave eht enimaxe  

.3   fo saera dna emulov eht etupmoc ot meht gniylppa dna slargetni elpitlum ebircsed
 rotcev eht ot detaler dleif gnireenigne ni devlovni seititnauq lacisyhp eht dna snoiger

 .snoitcnuf deulav  
.4  a rieht dna snoitcnuf deulav rotcev fo seitreporp cisab eht etaulave  .snoitacilpp  
.5  slargetni emulov dna ecafrus ,enil no smeroeht largetni rotceV eht ebircsed  

TINU – smrofsnarT ecalpaL :I  
 ,slargetni dna sevitavired ,smeroeht gnitfihS ,snoitcnuf dradnats fo smrofsnart ecalpaL

seitreporp -  atled s’cariD ,noitcnuf pets tinU  ecalpaL esrevnI ,noitcnuf cidoireP ,noitcnuf
.)foorp tuohtiw( meroeht noitulovnoC ,smrofsnart  

:snoitacilppA   ecalpaL gnisu )smelborp eulav laitini( snoitauqe laitnereffid yranidro gnivloS
.smrofsnart  

TINU - snoitcnuF ammaG dna ateB :II  
oitcnuf ammaG dna ateB  ,snoitcnuf ammaG dna ateB neewteb noitaler ,seitreporp ,sn

.snoitcnuf ammaG dna ateB gnisu slargetni fo noitaulave  
:snoitacilppA  .slargetni fo noitaulavE  

TINU – slargetnI elpitluM :III  
tni fo redro fo egnahC ,selbairav fo egnahC ,slargetni elpirt dna elbuoD .noitarge  

:snoitacilppA   dna ateB gnisu noitaulave( ytivarg fo retneC &semulov ,saera gnidniF
.)snoitcnuf ammaG  

TINU – noitaitnereffiD rotceV :VI  
 dna lacisyhp rieht dna lruC ,ecnegreviD ,tneidarG ,snoitcnuf tniop rotcev dna ralacS

.seititnedi rotceV ,rotarepo naicalpaL ,noitaterpretni lacirtemoeg  
TINU –  noitargetnI rotceV :V  ecafrus ,aera ,noitcnuf laitnetoP ,enod kroW ,largetnI eniL

getni emulov dna  ecnegrevid ssuaG dna sekotS ,sneerG :smeroeht largetni rotceV ,slar
.smelborp detaler dna )foorp tuohtiw( smeroeht  

:SKOOB TXET  
.1   .srehsilbuP asoraN ,ragneyI K R S & niaJ K R yb scitamehtaM gnireenignE decnavdA  
.2  uS dna lapahtnamirS yb scitamehtaM gnireenignE  drofxO ,ainuhB .C hdob

.srehsilbuP  
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:SECNEREFER  
 .1 teP yb scitamehtaM gnireenignE decnavdA  gninraeL egagneC ,lieN .O .V re  
     .srehsilbuP  

sserP CRC ,nyruT ecnerwaL yb scitamehtaM gnireenignE decnavdA .2 .  

:semoctuO esruoC  
:ot elba eb lliw tneduts ehT  

.1   esu ecalpaL   .s’ed gnivlos rof seuqinhcet mrofsnart  

.2   .snoitcnuf ammag dna ateb gnisu slargetni etaulave  

.3   ,semulov ,saera dnif ot stpecnoc eseht ylppa nac dna slargetni elpitlum eht etaulave
.ecaps ni ro enalp a no snoiger fo cte aitreni fo tnemom  

.4   etaluclaC  lamronib tinu eht dna rotcev lamron tinu eht ,rotcev tnegnat tinu eht
rotcev a yb debircsed evruc ecaps a no tniop a ta rotcev -   .noitcnuf noitisop deulav  

.5   ot eno morf meht gnitrevnoc dna slargetni emulov dna ecafrus ,enil eht ezylana
.rehtona  
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 .B.J YGOLONHCET & GNIREENIGNE FO ETUTITSNI  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY I - retsemeS II  4 1-0-0 4 

 SCITAMEHTAM )C021E( – III  
)EIM &MCE,TI,ESC,ECE ,EM,EEE,EC ot nommoC(  

:sevitcejbO esruoC  
lliw tnedutS ehT  

.1   taht selbairav modnar dnatsrednu  niatrec ni ytniatrecnu na ro ssenmodnar ebircsed
snoitubirtsid lamron dna cirtemoeg laimonib dna noitautis citsilaer . 

.2   lavretni dna noitamitse tniop ,ecnairav ,naem fo noitubirtsid gnilpmas etalumrof
AVONA dna sisehtopyh fo gnitset eht dna noitamitse . 

.3  rcsed noitauqe na fo stoor dnif ot sdohtem htiw slaed taht scipot eht ebi . 

.4  atad nevig eht rof serauqs tsael fo dohtem eht yb evruc derised a tif ot woh ssucsid . 

.5  seuqinhcet laciremun gnisu snoitauqe laitnereffid yranidro evlos ot woh yfitnedi . 

TINU –  :I   modnaR snoitubirtsiD dna selbairav  
ounitnoC ,elbairav modnar etercsiD ,selbairav modnaR ,noitcudortnI  ,elbairav modnar su

ytilibaborP ,  tnemoM ,noitatcepxE ,noitcnuf ytisned ytilibaborP ,noitcnuf noitubirtsiD
id etercsiD .seitreporp dna stnemoM ,noitcnuf gnitareneg  dna laimoniB :snoitubirts

.snoitubirtsid lamroN :noitubirtsid suounitnoC .snoitubirtsid cirtemoeg  

 TINU – yroehT gnilpmaS :II  
 )nwonKσ ( snaem fo noitubirtsid gnilpmaS ,selpmas dna noitalupoP ,noitcudortnI -  lartneC

t ,meroeht timil - S ,noitubirtsid id gnilpma ( snaem fo noitubirts )nwonknuσ -  gnilpmaS
 secnairav fo noitubirtsid – χ2 F dna -  fo rorre mumixaM ,noitamitsE tnioP ,snoitubirtsid

.noitamitse lavretnI ,etamitse  

 TINU – sisehtopyH fo stseT :III  
 ,srorre II epyTdna I epyT ,sisehtopyH evitanretlA dna lluN ,sisehtopyH ,noitcudortnI   leveL

owt dna liat enO ,ecnacifingis fo -  ,noitroporp dna naem eno gninrecnoc stseT ,stset liat
 snaem owt - secnereffid rieht dna snoitroporp - eno rof AVONA - ad deifissalc yaw .at  

 TINU – gnittiF evruC & snoitauqE latnednecsnarT dna ciarbeglA :VI  
 tniop dexif :sdohtem noitaretI ,noitisop eslaF fo dohteM ,dohteM noitcesiB ,noitcudortnI

 yb snoitauqe fo metsys raenil gnivloS .sdohtem noshpaR notweN dna noitareti  
ssuaG -  dna ibocaJ ssuaG - .sdohteM ladieS  

:gnittiF evruC   fo dohtem yb evruc rewop ,laitnenopxe ,eerged dnoces ,raenil a gnittiF
.serauqs tsael  

 TINU – snoitauqe laitnereffiD yranidrO fo noitulos dna noitargetnI laciremuN :V  
elur ladiozeparT - elur ht8/3 dna dr3/1 s’nospmiS - loS  laitnereffid yranidro fo noitu

 s’reluE ,snoitamixorppa evisseccus fo dohtem s’draciP ,seires s’rolyaT yb snoitauqe
egnuR ,dohtem - )redro htruof dna dnoces( dohtem attuK . 
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:SKOOB TXET  
.1   ,nosnhoJ dlonrA drahciR yb sreenignE rof scitsitatS dna ytilibaborP dna relliM niwrI  

.llaH ecitnerP ,ihleD weN ,dnuerF .E nhoJ  
.2  egagneC ,eroveD .L yaJ yb secneicS dna sreenignE rof scitsitatS dna ytilibaborP  

.gninraeL  
.3  .R .S ,niaJ .K .M yb noitatupmoC gnireenignE dna cifitneicS rof sdohteM laciremuN  
.4  ragneyI .K  srehsilbuP lanoitanretnI egA weN ,niaJ .K .R dna . 

 :SECNEREFER  
   .dnahC .S ,roopaK .K .V &ahtpuG .C .S yb scitsitatS lacitamehtaM fo slatnemadnuF .1  
   .dtL .tvP gninraeL IHP ,yrtsaS .S .S yb sisylanA laciremuN fo sdohteM yrotcudortnI .2  
   .sserp CRC ,noitide ht6 ,yerffeJ nalA yb stsitneics dna sreenigne rof scitamehtaM .3  

:semoctuO esruoC  
  :ot elba eb lliw tneduts ehT  

.1   era hcihw sledom ytilibaborp eht ni devlovni selbairav modnar gnoma etaitnereffid
nireenigne fo sehcnarb lla rof lufesu g. 

.2  ekam ot dna snoitubirtsid gnilpmas fo secnairav dna snoitroporp ,naem etaulave  
atad egral a morf nekat era hcihw selpmas wef rof snoisiced tnatropmi . 

.3  atad deifissalc rof AVONA fo stset eht evlos . 

.4   a fo noitulos dna noitauqe nevig a fo toor eht yfitnedi & snoitauqe fo metsys   ngised
atad nevig a rof evruc a . 

.5  smelborp eulav laitini redro tsrif nevig a rof snoitulos laciremun eht evired . 
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY I - retsemeS II  3 0-0-0 3 

C NI GNIMMARGORP RETUPMOC )A521E(  
)MCE&TI,ESC,ECE,EEE ot nommoC(  

:sevitcejbO esruoC  
T eh  st du e tn  :lliw  

.1  u .sretupmoc fo slatnemadnuf eht dnatsredn  

.2  r  atad cisab ,stnatsnoc ,selbairav sa hcus gnimmargorp c fo slatnemadnuf eht sdae
 ,stnemetats noitceles ,sepyt .cte stnemetats noititeper  

.3  s resu rof deen eht seidut -  syarra fo tpecnoc eht dnatsrednu dna snoitcnuf denifed
noitazinagro yromem sti dna . 

.4  r  gnirts dna retcarahc suoirav tuoba ebircsed dna sretniop fo ecnacifingis eht sdae
.snoitcnuf  

.5  u fo tpecnoc eht dnatsredn  .snoinu dna serutcurts  

 TINU - :I  
 sretupmoC ot noitcudortnI –  retupmoC ,stnemnorivnE gnitupmoC ,smetsyS retupmoC

 dna smhtirogla ,tnempoleveD margorP ,smargorp gninnur dna gnitaerC ,segaugnaL
smetsys rebmuN , strahcwolf - noC dna lamicedaxeH ,lamiceD ,yraniB  gnirots ,snoisrev

.srebmun laer dna sregetni  
 egaugnaL C ot noitcudortnI –  ,selbairaV ,sepyT ,sreifitnedI ,smargorP C ,dnuorgkcaB

 ,).cte esiwtib ,lacigol ,lanoitaler ,citemhtirA(srotarepO ,tuptuO / tupnI ,stnatsnoC
,ytivitaicossA dna ecnedecerP ,snoisserpxE   ,snoisrevnoc epyT ,noitaulavE noisserpxE

stnemetatS -  )snoisiced gnikam(stnemetatS noitceleS –  ,stnemetats hctiws dna fi
)spool ( stnemetats noititepeR - od ,rof ,elihw -  rehto ,selpmaxe pooL ,stnemetats elihw

 gnipool ot detaler stnemetats – g ,eunitnoc ,kaerb .selpmaxe margorP C elpmiS ,oto  

 TINU -  :II  
snoitcnuF -  retni ,snoitcnuf denifed resu ,snoitcnuF ,smargorP derutcurtS gningiseD

sessalc egarotS ,epocS ,snoitcnuf dradnatS ,noitacinummoc noitcnuf -  ,citats ,retsiger ,otua
 ,sreifilauq epyt ,selur epocs ,nretxe noisrucer -  fo snoitatimiL ,snoitcnuf evisrucer

.smargorp C elpmaxe ,noisrucer  
 syarrA – snoitacilppa yarra ,noitacinummoc noitcnuf retni ,C ni syarra gnisu ,stpecnoC - 

 owt ,tros elbbub dna hcraes yranib ,hcraes raenil –  lanoisnemiditlum ,syarra lanoisnemid
.selpmaxe margorp C ,syarra  

 TINU - :III  
 sretnioP –  ,noitacinummoc noitcnuf retni rof sretnioP ,)stpecnoC cisaB( noitcudortnI

snoitacilppA retnioP ,ytilibitapmoc ,sretniop ot sretniop -  retnioP ,sretnioP dna syarrA
 ot yarra na gnissaP ,syarra dna citemhtirA  yarra ,snoitcnuf noitacolla yromem ,noitcnuf a

.snoitcnuf ot sretniop ,diov ot sretniop ,snoitacilppa gnimmargorp ,sretniop fo  
 sgnirtS –  gnirts ,sgnirts fo syarra ,snoitcnuf tuptuO / tupnI gnirtS ,sgnirtS C ,stpecnoC

c atad / gnirts ,snoitcnuf noitalupinam .selpmaxe margorp C ,noisrevno  



 

13  
 

 TINU - :VI  
sepyT noinU dna, erutcurtS ,detaremunE –  detaremunE ,)fedepyt( noitinifeD epyT ehT

 serutcurtS ,sepyt –  no snoitarepo ,serutcurts gnissecca ,noitazilaitini ,noitaralceD
serutcurts xelpmoC ,serutcurts - erutcurts detseN  serutcurts ,syarra gniniatnoc serutcurts ,s

 serutcurts gnissaP ,snoitcnuf dna serutcurts ,serutcurts fo syarra ,sretniop gniniatnoc
 ,selpmaxe gnimmargorp C ,sdleif tib ,snoinu ,serutcurts laitnerefer fles ,sretniop hguorht

dnammoc – secorperP ,stnemugra enil .sdnammoc ros  

 TINU – :V  
 tuptuO dna tupnI –  secnereffiD ,selif yranib dna selif txet ,smaerts ,elif a fo tpecnoC

 tuptuo / tupni elif ,selif gnisolC dna gninepO ,elif a fo etatS ,selif yranib dna txet neewteb
tcnuf tuptuo / tupni yrarbil dradnats( snoitcnuf  rorre( snoitcnuf sutats elif ,)selif rof snoi

.selpmaxe margorp C ,)lletf dna dniwer, keesf( snoitcnuf gninoitisoP ,)gnildnah  

:SKOOB TXET  
.1   nazuoroF .A.B ,C gnisU hcaorppA gnimmargorP derutcurtS A :ecneicS retupmoC

egagneC ,noitidE drihT ,grebliG .F .R dna   .gninraeL  
.2  .sserP ytisrevinU drofxO ,noitidE dnoceS , hsohG M dna yeD .P .C ni gnimmargorP  

 :SECNEREFER  
.1   dnoceS ,eihctiR .M sinneD dna nahginreK .W.B ,egaugnaL gnimmargorP C ehT

 .noitacude nosraeP ,noitidE  
.2  3 ,deirfttoG .B ,C htiw gnimmargorP dr cS ,noitide  lliH warGcM ,seniltuo s’muah

 .dtL tvP )aidnI(noitacudE  
.3   .sserP CRC ,sakilesT .D N dna sikilesT .S G ,ecitcarP ot yroehT morF C  

 
:semoctuO esruoC  

T eh  st du e tn  lliw  eb  able t :o  
.1  .erawtfos dna erawdrah retupmoc fo egdelwonk cisab eht etartsnomed  
.2   etirw .egaugnal gnimmargorp c gnisu smargorp evitceffe  
.3   esoohc ugra tnereffid neewteb  esu dna smsinahcem gnissap tnem

.syarra lanoisnemiditlum  
.4  .snoitcnuf gnirts suoirav ylppa dna syarra htiw sretniop esu  
.5  etaitnereffid  .snoinu dna serutcurts neewteb  
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 .B.J YGOLONHCET & GNIREENIGNE FO ETUTITSNI  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY I - retsemeS II  2 0-0-4 4 

GNIWARD GNIREENIGNE )A321E(  
 ) MCE&TI,ESC,ECE,EEE ot nommoC(  

 :sevitcejbO esruoC  
T eh  st du e tn  lliw  

.1  u  desu snoitnevnoc fo egdelwonk cisab dnatsredn  ,scihparg gnireenigne ni
 gnireenigne gnitteg ni sdohtem suoirav dna selacs gnireenigne gnitcurtsnoc

.sevruc  
.2  i  stcejbo fo noitisop eht dna snoitnevnoc ,snoitcejorp fo selgna tnereffid eht yfitned

 .senalp suoirav ni  
.3  d  fo snoitatneiro tnereffid eht hsiugnitsi  raluger thgir dna senalp lanoisnemid owt

 eht yfitnedi ot elba senalp noitcejorp ot tcepser htiw snoitanilcni tnereffid ta sdilos
.tcejbo fo serutaef lanretni  

.4  a lan y  .dilos raluger thgir a mrof ot teehs deriuqer fo epahs dna ezis eht ez  

.5  s p lacipyt eht gnivlo 3 morf smelbor - 2 deifilpmis ot weiv lanoisnemid -  lanoisnemid
.asrev eciv dna weiv  

 TINU – GNIWARD GNIREENIGNE OT NOITCUDORTNI :I  
 ecnacifingiS rieht dna gniwarD gnireenignE fo selpicnirP –  rieht dna stnemurtsnI gniwarD

 esU –  gniwarD ni snoitnevnoC – niretteL  g –  .snoitnevnoC SIB  
  :ECITCARP GNIREENIGNE NI DESU SEVRUC FO NOITCURTSNOC  

espillE ,snoitceS cinoC )a -   gnolbO dna elcric fo scrA ,elcriC cirtnexcnoC ,lareneG
dohteM  
alobaraP -  ,sdohteM elgnatceR dna tnegnaT ,lareneG alobarepyH -  elgnatceR/tnioP ,lareneG

dohteM  
diolcycopyH dna diolcycipE ,diolcyC )b  

elgnairT dna elgnatceR ,elcriC rof etulovnI )c  

 TINU –  SENIL DNA STNIOP FO SNOITCEJORP :II  
 snoitcejorP cihpargohtrO fo selpicnirP –  snoitnevnoC –  snoitcejorP ,elgnA drihT dna tsriF

denilcni seniL dna stnioP fo  .secart ,shtgnel eurT ,senalp ot  

 TINU –  SENALP FO SNOITCEJORP :III  
 htob ot denilcni noitcejorp yrailixuA dna senalp yrailixua ,senalP raluger fo snoitcejorP

.senalp  

 TINU – SDILOS FO SNOITCEJORP :VI  
 senalp htob ot denilcni sdiloS ralugeR fo snoitcejorP – .sweiV yrailixuA  

TINU - SNOITCEJORP CIRTEMOSI :V  
 noitcejorP cirtemosI fo selpicnirP –  elacS cirtemosI – sweiV cirtemosI –  snoitnevnoC – 

 sdiloS dnuopmoC dna elpmiS ,serugiF enalP ,seniL fo sweiV cirtemosI –  cirtemosI
non gnivah stcejbo fo noitcejorP - temosi .straP lacirehpS fo noitcejorP cirtemosI .senil cir  
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:SNOITCEJORP CIHPARGOHTRO   sweiV cihpargohtrO ot sweiV cirtemosI fo noisrevnoC – 
.snoitnevnoC  

: SKOOB TXET  
.1  ratorahC / tahB .D.N ,gniwarD gnireenignE . 
.2  .ega weN / lapoguneV ,scihparG dna gniwarD gnireenignE  

       gniwarD gnireenignE .3 – HMT ,lawargA tnasaB . 

 :SECNEREFER  
.1   gniward gnireenignE – .dnahC.S.hahS .J.P  
.2  .srehsilbup hceticS / haiannaK dna anayaraN ,gniwarD gnireenignE  
.3  gniwarD gnireenignE - .lliH wargcaM ataT/elhoJ  
.4  gniwarD gnireenignE dediA retupmoC - yhtruM akabmyrT - .lanoitanretnI .K.I  

 
 :semoctuO esruoC  

T eh  st du e tn  lliw  eb  able t :o  
.1  sgniward gnireenigne fo  slapicnirp eht yfitnedi . 
.2  scihparg dna gniward gnireenigne fo stcepsa lausiv  enimaxe  .  
.3  ejbo lanoisnemid eerht eht ward c .st   

   .4  eht etartsnomed gniward a fo mrof eht ni stnenopmoc gnireenigne fo saedi . 
   .5 sgniward gnikrow gnireenignE evitaerc ngised . 
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY I - retsemeS II  0 0-3-0 2 

 GNIREENIGNE )1021E( BAL YRTSIMEHC  
)EIM&MCE,TI,ESC,ECE,EM,EEE,EC ot nommoC(  

evitcejbO esruoC s:  
The st edu nt wi ll  

.1  efil yliad rieht ni sisylana lacimehC fo ecnatropmi eht dnatsrednu . 

.2  stnemirepxe bal eht gnitcudnoc ni slliks lacitcarp tnereffid eht mrofrep . 

.3  tnereffid eht ezylana   srotcaf lanretxe tnereffid nehw stnemirepxe eht fo stluser
deilppa gnieb era . 

.4  slliks latnemirepxe eriuqca . 

.5  .tsoc wol ta sdnuopmoc  gnireenigne yldneirf tnemnorivne erom eraperp  

 :stnemirepxE  
.1  OnMK fo .cnoC fo noitanimreteD 4 .dohtem cirtemiroloc yb  
.2   .dohtem cirtemiroloc yb reppoc fo noitamitsE  
.3   .esab gnorts sv sdica fo erutxim fo noitartit cirtemotcudnoC  
.4  .yrtemoitnetop yb esab gnorts sv dica gnorts fo noitartiT  
.5  .noitulos nevig eht fo Hp fo noitanimreteD  
.6  der yb lio elpmas fo ytisocsiv fo noitanimreteD retemocsiv doow . 
.7  selcitraponan eF fo noitaraperP . 
.8  .dohtem ATDE yb retaw fo ssendrah fo noitamitsE  
.9  .etisuloryp ni edixoid esenagnam fo noitamitsE  

.01  stnacirbul fo noisnet ecafruS fo noitanimreteD . 

.11  niripsA fo noitaraperP .  

.21  rebbur lokoihT fo noitaraperP .  
:etoN  .demrofrep eb tsum stnemirepxe 01 muminiM  

:semoctuO esruoC  
The st du ent wi ll  eb  able to 

.1  efil yliad rieht ni sisylana lacimehc fo ecnatropmi eht yfitnedi . 

.2  stnemirepxe eht htiw detaicossa stluser eht esylana ot slliks lacitcarp tnereffid esu  
 lacitcarp dliub slliks . 

.3  sdnuopmoc gnireenigne evitceffe tsoc dna yldneirf latnemnorivne wen poleved . 

.4  .erudecorp yrotarobal fo stpecnoc eht ezylana  

.5  diuqil elbissimmi owt ni dnuopmoc cinagro a fo tneiciffeoc noititrap eht enimreted s.  
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 & GNIREENIGNE FO ETUTITSNI .B.J YGOLONHCET  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY I - retsemeS II  0 0-3-0 2 

BAL SCISYHP GNIREENIGNE )2021E(  
)MCE&TI,ESC,ECE ,EEE ot nommoC(  

evitcejbO esruoC s: 
T eh  st du e tn  :lliw  

.1   muludnep lanoisrot fo sesu htiw skrow  

.2   fo pag ygrene enimaxe srotcudnocimes  

.3   eht ezylana ruoivaheb   mumitpo sti rof slairetam suoirav fo scitsiretcarahc dna
 .noitazilitu  

.4   egasu rieht dna smsinahcem noitacinummoc cinortcele suoirav eht tuoba ecitcarp
.rennam lacitcarp a ni  

.5  bal dilav a eraperp ot ytiliba eht etartsnomed .koobeton yrotaro  

 :stnemirepxE  
.1   msirp a fo lairetam eht fo rewop evisrepsiD – .retemortcepS  

.2   muludnep lanoisroT –  .suludom ytidigiR  

.3   sgniR s’notweN – .snel xevnoc onalP fo erutavruc fo suidaR  

.4   tnemirepxe s’edleM –   .sedom lanidutignol dna esrevsnarT  

.5  R na fo tnatsnoc emit dna gnigrahcsid ,gnigrahC - .tiucric C  

.6  L-C-  tiucric R – Q & ecnanoseR -  .rotcaf  

.7    lioc gniyrrac tnerruc fo sixa eht gnola dleif citengaM –  dohtem seeG dna trawetS

 toiB yfirev ot dna –  .wal s’travaS  

.8  ESAL dna DEL fo scitsiretcarahc eht ydutS  .edoid R  

.9  .erbif nevig a fo erutrepa laciremun fo noitaulavE &serbif fo sessol gnidneB  

.01  p fo lairetam a fo pag ygrenE -  .noitcnuj n  

.11   ecruos etihw fo shtgnelevaw fo noitanimreteD –  .gnitarg noitcarffiD  

.21  rewop evisrepsid dna rewop gnivloser ,thgil fo htgnelevaW   gnitarg noitcarffid a fo

 .resal gnisu  

.31  V / lairetam a fo tnatsnoc cirtceleiD -  .llec ralos a fo scitsiretcarahc I  

       :etoN  .demrofrep eb tsum stnemirepxe 01 muminiM  
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 :semoctuO esruoC  
The st du ent wi ll  eb  able t :o  

.1   yb yticitsale meht ebircsed ot desu yralubacov dna stpecnoc lacisyhp cisab yfitnedi
muludneP lanoisroT gnisu  .  

.2  oser fo tnemerusaem eht rof seuqinhcet dna serudecorp suoirav eht ylppa  ecnan
tiucric RCL ni  ycneuqerf . 

.3  ot dna resal fo elpicnirp gnikrow ezylana  .snoitacilppa s'ti esirammus  

.4  edoid rotcudnocimes fo elpicnirp gnikrow eht erolpxe . 

.5   s'eeg dna trawets yb yroeht citengamortcele fo noitacilppa emit laer eht yfitnedi
.dohtem  
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY I - retsemeS II  0 0-3-0 2 

GNIMMARGORP RETUPMOC )3021E(  C NI  BAL  
)MCE & TI,ESC,ECE,EEE ot nommoC(  

:evitcejbO esruoC  
T eh  st du e tn  lliw  : 

.1  i eert ,eueuq , kcats ,tsil deknil tnemelpm .  

.2  d  scisab dna slatnemadnuf eht gnisu slliks gnimmargorp poleve egaugnal C fo . 

.3  c  .smargorp C ni sgnirts retcarahc  egnah  

.4  u smelborp evlos yltneiciffe ot sretniop es . 

.5  m  rof seuqinhcet eht ebircsed ot dna yrarbil C elbatrop eht morf snoitcnuf ezirome
.snoitcnuf evisrucer dna snoitcnuf gnisu seludom margorp gnitaerc  

R :stnemeriuqeR erawtfoS/smetsyS dednemmoce  
 letnI   desab potksed  CP  
  UNG  C relipmoC  
.1  )a   C a etirW margorp   ot dnif  eht  lairotcaf  evitisop a fo  .regetni  

 C a etirW )b margorp   ot dnif  eht  stoor  a fo  .noitauqe citardauq  
.2  )a   C a etirW margorp   ot  enimreted eht fi  nevig  a si rebmun   emirp .ton ro rebmun  

 A)b  ecneuqes iccanobiF  si  :swollof sa denifed  eht  smret dnoces dna tsrif  eht ni
 era ecneuqes  0  dnuof era smret tneuqesbuS .1 dna  yb  eht gnidda  owt gnidecerp

 smret  eht ni .ecneuqes   C a etirW margorp   ot  etareneg eht   tsrif nt smre  eht fo  
.ecneuqes  

.3  )a    C a etirW margorp   ot tcurtsnoc  a dimaryp  .srebmun fo  

 C a etirW )b margorp   ot  etaluclac eht  gniwollof   :muS 1=muS -x2 x+ !2/ 4 !4/ -

x6 x+!6/ 8 !8/ -x 01 !01/  
.4  )a    tsellams eht si b dna a sregetni evitisop owt fo )mcl( elpitlum nommoc tsael ehT

 owt sdaer taht margorp C a etirW .b dna a htob yb elbisivid ylneve si taht  regetni
 snruter dna stnemugra regetni owt sekat taht noitcnuf )b ,a( mcl sllac dna sregetni

l rieht  yb elpitlum nommoc tsael eht etaluclac dluohs noitcnuf )b ,a( mcl ehT .mc
 dcg / ba = )b,a( MC:noitaler gniwollof eht gnisu dna noitcnuf )b ,a( dcg eht gnillac

)b,a(  
)b  rcn eht etupmoc ot r dna n sregetni owt sdaer taht margorp C a etirW   eulav

n( !r / !n = )r,n( rcn :noitaler gniwollof eht gnisu -  gnitupmoc rof noitcnuf a esU . !)r
.regetni na fo eulav lairotcaf eht  

 
.5  )a   noitcnuf evisrucer a sllac dna n dna x sregetni owt sdaer taht margorp C etirW

ot  nx etupmoc  
)b  esu taht margorp C a etirW  ionaH fo srewoT eht evlos ot noitcnuf evisrucer a s

.melborp  
)c   ot noitcnuf evisrucer a sllac dna sregetni owt sdaer taht margorp C a etirW
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.eulav rcn etupmoc  
.6  )a   n erehw ,n dna 1 neewteb srebmun emirp eht lla etareneg ot margorp C a etirW

ilppus eulav a si .mhtirogla senehtsotarE fo eveiS gnisu resu eht yb de  
)b   ni eulav yeK a rof hcraes ot noitcnuf evisrucer non sesu taht margorp C a etirW

.dohtem hcraes raenil esU .sregetni fo tsil nevig a  
.7  unem a etirW )a -  n retne ot resu a swolla taht margorp C nevird  neht dna srebmun

 lla dna unem ehT .egareva ro ,mus ,tsegral ,tsellams eht gnidnif neewteb  esoohc
 noitca tahw enimreted ot tnemetats hctiws a esU .snoitcnuf eb ot era seciohc eht

.deretne si eciohc dilavni na fi egassem rorre na yalpsiD .ekat ot  
)b  a etirW   ni eulav yeK a rof hcraes ot noitcnuf evisrucer non sesu taht margorp C

.dohtem hcraes yranib esU .sregetni fo tsil detros nevig a  
.8  )a   tsil nevig a tros ot dohtem tros elbbuB eht stnemelpmi taht margorp C a etirW

fo  .redro gnidnecsa ni sregetni  
)b   a etirW  eht mrofrep ot snoitcnuf sesu dna secirtam owt sdaer taht margorp C

:gniwollof  
)i  secirtam owt fo noitiddA  
)ii  secirtam owt fo noitacilpitluM  

.9  )a  :snoitarepo gniwollof eht mrofrep ot snoitcnuf sesu taht margorp C a etirW  
)i  bus a tresni ot - ts niam nevig a otni gnirts .noitisop nevig a morf gnir  
)ii  .gnirts nevig a ni noitisop nevig a morf sretcarahc n eteled ot  

)b   nevig eht fi enimreted ot noitcnuf evisrucer non a sesu taht margorp C a etirW
.ton ro emordnilaP a si gnirts  

.01  )a   htiw gnirtsbus a ecalper ot margorp C a etirW .txet fo enil nevig a ni rehtona  
)b   serots ,sretcarahc 03 ot pu fo hcae seman 51 sdaer taht margorp C a etirW

 .ei( gnidnecsa ni meht yalpsid ot sretniop fo yarra na sesu dna ,yarra na ni meht
.redro )lacitebahpla  

.11  )a  b deniatbo si rebmun a fo tnemelpmoc s’2 dna tfel ot thgir morf ti gninnacs y  
 tnemelpmoc s’2 suhT .1 a fo ecnaraeppa tsrif eht retfa stib eht lla gnitnemelpmoc

fo   yranib a fo tnemelpmoc s’2 eht dnif ot margorp C a etirW .00100 si 00111
.rebmun  

)b  ot regetni evitisop a trevnoc ot margorp C a etirW   si 11 .xE .laremun namor a
.IX ot detrevnoc  

.21   )a .ecived tuptuo dradnats ot elif a fo stnetnoc eht yalpsid ot margorp C a etirW  
)b   esacrewol lla gnicalper ,rehtona ot elif eno seipoc hcihw margorp C a etirW

.stnelaviuqe esacreppu rieht htiw sretcarahc  
.31  )a  rW ti  C a e  .elif txet a ni srucco retcarahc a semit fo rebmun eht tnuoc ot margorp

dnammoc sa deilppus era retcarahc eht dna eman elif ehT - .stnemugra enil  
)b  .reffid yeht erehw enil tsrif eht gnitnirp ,selif owt erapmoc ot margorp C a etirW  

.41  )a  rgorp C a etirW  keesf esU .elif txet a ni )etyb( retcarahc htn eht egnahc ot ma
.noitcnuf  

)b   n dna eman elif ehT .elif a ni sretcarahc n tsrif eht esrever ot margorp C a etirW
.noitcnuf keesf esU .enil dnammoc eht no deificeps era  

.51  )a  i selif owt egrem ot margorp C a etirW  eht fo stnetnoc eht ,.e.i( elif driht a otn
.)elif driht eht ni tup era dnoces eht fo esoht yb dewollof elif t srif  
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)b   sesu taht margorp C a etirW .srebmun owt fo mumixam eht sdnif taht orcam a enifeD
.srebmun owt fo mumixam eht stnirp dna orcam eht  

:SECNEREFER  
.1  .srehsilbuP HMT ,dasarP .R.S dna lapoguneV .R.K ,C gniretsaM  
.2  .IHP ,namarajaR .V ,C ni gnimmargorP retupmoC  
.3  .noitacudE nosraeP ,noitidE htruoF ,nahcoK .G nehpetS ,C ni gnimmargorP  
.4  .srehsilbuP HMT ,tdlihcS .H ,ecnerefer etelpmoc ehT :++C  

 

esruoC  semoctuO  
T eh  st du e tn  lliw  eb  able t :o  

.1   C ni stcurtsnoc gnimmargorp tnereffid gnisu smargorp gubed dna elipmoc ,etirw
.egaugnal  

.2  serutcurts raludom gnisu smargorp ngised  

.3  C gnisu smelborp eht evlos ot ytiliba lacigol ecitcarp dna ylppa  

.4  ngised   smargorp dna strahc wolf smhtirogla eht tneserp dna  

.5   ylppa  no .cte msinahcem gnisrevart ,noiteled ,noitresni ,gnihcraes ekil snoitarepo
serutcurts atad suoirav  
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY I - retsemeS II  2 0-0-0 0 

SEIDUTS LATNEMNORIVNE )E021E(  
)TI & EIM,EM,ESC ,MCE ,ECE ot nommoC(  

 :sevitcejbO esruoC  
The st du ent wi ll  

.1  d  .meht esu ot woh  dna elbaliava secruoser larutan tnereffid eht tuoba revocsi  

.2  r .ytisrevidoib tuoba sdae  

.3  r  tuoba sdae .tnemeganam dna tnemssessa tcapmi latnemnorivne  

.4  s .smelborp latnemnorivne labolg eht tuoba seidut  

.5  s .ytilibaniatsus tuoba  seidut  

 TINU –  :I  

secruoseR larutaN ,smetsysocE &  :ytisrevidoiB fo noitacifissalC ,tpecnoc   :secruoseR
 ,secruoser dnaL ,secruoser retaW  .secruoser ygrenE ,secruoser lareniM ,secruoser tseroF

 ,ytisrevidoiB .metsysoce fo snoitcnuF ,metsysoce fo noitacifissalC ,metsysoce fo tpecnoC
 fo noitavresnoc ,ytisrevidoib ot staerht ,ytisrevidoib fo seulav ,stopstoh ,slevel

.ytisrevidoib  
 TINU –  :II  

 latnemnorivnE labolG smelborP  stroffE labolG dnA esuoh neerG noitatserofeD :   ,tceffe
 slocotorp/snoitnevnoc lanoitanretnI .noitelped enozO ,esir level aeS ,gnimraW labolG

neerg - tleb -  tnempoleveD naelC ,gnidliuB neerG fo tpecnoC ,tnempoleved
.)MDC(msinahceM   

E  :nalP tnemeganaM latnemnorivnE dnA )aiE( tnemssessA tcapmI latnemnorivn
 .noitisiuqca atad enilesab fo sdohtem ,stcapmi fo noitacifissalc ,tcapmI fo noitinifed
 anuaf ,arolf ,retaw ,ria ,secruoser htlaeh namuh sa hcus :stnenopmoc tnereffid no stcapmI

cos dna .)PME( nalp tnemeganam latnemnorivnE .seigolodohtem tnemssessa tcapmi ,ytei  
 TINU –  :III  

erutuF elbaniatsuS sdrawoT & snoitalugeR dna seluR ,noitalsigeL ,yciloP latnemnorivnE  :
rof seigetartS ,ytilibaniatsuS ot staerhT ,tnempoleveD elbaniatsuS fo tpecnoC  a  gniveihc

 fo tpecnoC ,scimonocE latnemnorivnE ,scihtE latnemnorivnE ,tnempoleved elbaniatsuS
.gnitupmoC neerG  

 
:skooB txeT  

.1  7002 yddeR ijnA.M yb ygolonhceT dna ecneicS latnemnorivnE fO kooB txeT . 

.2   yb gnireenignE dna ecneicS latnemnorivnE fo selpicnirP oaR lapoguneV.P . 

.3  itnakkuM.K yb seidutS latnemnorivnE ot noitcudortnI . 

.4  kihsuaK yb seidutS latnemnotrivnE fo koob txeT  kihsuaK ahbunA & . 
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:skooB ecnerefeR  
.1  hpesoJ ynneB yb seidutS latnemnorivnE ot noitcudortnI : lliHwargcM ataT . 
.2  hcarE yb seiduts latnemnorivnE   ,noissimmoC stnarG ytisrevinU ,5002 ahcurahB

.sserP ytisrevinU  

 :semoctuO esruoC  
The st du ent wi ll  eb  able to 

.1  .yltneiciffe meht esu dna secruoser larutan fo ecnatropmi eht nrael  

.2  ytisrevidoib eht evresnoc dna tcetorp ot woh yfitnedi . 

.3  nalp latnemnorivne esu  stcejorp latnemnorivne fo tros yna gnipoleved ni . 

.4  efil fo klaw yreve ni noitalsigel latnemnorivne eht ylppa . 

.5   a ni snoitareneg erutuf rieht rof secruoser larutan eht fo ecnatropmi nialpxe
.rennam elbaniatsus  
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY II - retsemeS I  4 0-0-0 4 

          SMROFSNART DNA SISYLANA XELPMOC )B012E(  
   )MCE& EEE ,ECE ot nommoC(  

:sevitcejbO esruoC   
lliw tnedutS ehT  

.1  d  gnidnopserroc eht enimreted dna  krowten tropsnart a ni wolf mumixam eht enife
mhtirogla na gningised yb tucnim .  

.2  l krow emarf tcerroc eht era hcihw sgniredro laitrap etelpmoc dna secittal tuoba nrae . 
al gnimmargorp fo scitnames  lanoitatoned fo yduts a rof segaugn . 

.3  u Z gnisu yb snoitauqe ecnereffid fo noitulos eht dnatsredn - smrofsnart . 

.4  d snoitcnuf xelpmoc eht fo noitaitnereffid eht ebircse . 

.5  d meroeht eudiser eht esu dna slargetni enil xelpmoc eht ebircse . 

 
TINU – :I  seires reiruoF   

noitcudortnI -  s’reluE ealumroF - noisnapxE reiruoF eof snoitidnoC -  gnivah snoitcnuF
ytiunitnocsiD fo stniop - lavretni fo egnahc - noitcnuf nevE dna ddO . 

snoitcnuf cidoirep nevE ro ddO fo snoisnapxE - .seires egnar flaH  
 

TINU - Z  :II - smrofsnarT   
noitcudortnI - noitinifeD -  dradnats emoS Z- smrofsnarT - ytreporP ytiraeniL -  gnipmaD

eluR - tluser dradnats emos - u gnitfihS n n yb noitacilpitluM tfel eht ot dna thgir eht ot -
 cisab owT .)laniF dna laitinI( smeroeht  

Z lufesu emoS - smrofsnart - Z esrevni lufesu emoS - smrofsnart - meroehT noitulovnoC -
ecnegrevnoC  Z fo - smrofsnarT - Z edis owT - mrofsnarT - Z fo noitaulavE - smrofsnarT -

snoitauqE ecnereffiD ot snoitacilppA . 
 

TINU – :III  elbairav xelpmoc a fo snoitcnuF   
 ytiunitnoC –  ytilibaitnereffiD –  yticitylanA –  seitreporP – yhcuaC - .snoitidnoc nnameiR  

 amixaM –  aminiM  snoitcnuf cinomrah etagujnoc dna cinomraH ,elpicnirp –  enliM – 
dohtem nospmohT . 

 
TINU – :VI  noitargetni xelpmoC   

 largetni eniL –  noitargetni etinifedni yb dna htap a gnola noitaulave –  s’yhcuaC
 meroeht largetni –  alumrof largetni s’yhcuaC –  .alumrof largetni dezilareneG  

 ecnegrevnoc fo suidaR –  tneruaL dna seires s’nirualcaM ,seires s’rolyaT ni noisnapxE
seires . 

 
NU TI - :V  seires rewop xelpmoC   

 tniop ralugniS –  tniop ralugnis detalosI –  m redro fo elop –  .ytiralugnis laitnesse
)yticitylana xelpmoc dna yticitylana laer eht neewteb noitcnitsiD( .  

noitargetnI ruotnoC   eudiseR –  seires tneruaL yb dna alumrof yb eudiser fo noitaulavE - 
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epyt eht fo slargetni fo noitaulavE ,meroeht eudiseR  
 slargetni laer reporpmI )a(  ƪ f (x) xd    )b( �c 2� � ƪ f soc( x nis , x) dx    

 c 
:skooB txeT  

 
.1   .S .B .rD yb scitamehtaM gnireenignE rehgiH  .srehsilbuP annahK ,lawerG  
.2  rehsilbuP snoS dna yeliW nhoJ ,gizsyerK .E yb scitamehtaM gnireenignE decnavdA .  
.3  gnisraN yb ecneics retupmoC dna gnireenignE ot snoitacilppA htiw yroehT hparG  

cnI ,llaH ecitnerP ,oeD .  
:skooB ecnerefeR  

.1   .snoitacilbuP imhskaL ,ilaB .P .N yb scitamehtaM gnireenignE   

.2  snoitacilbuP dnahC.S ,ssaD.K.H yb scitamehtaM gnireenignE  decnavdA .  
 :semoctuO esruoC  

:ot elba eb lliw tneduts ehT  
.1  .ngised retupmoc ni egdelwonk eht ylppA  g a rehtehw yfitnedI  noitcnuf nevi  si

a evitavired sti dnif os fi dna elbaitnereffid  etupmoc ot selur noitaitnereffid esu dn
 .sevitavired  

.2  xelpmoc wohS -  ot sevitavired itna esU .seires rewop sa snoitcnuf elbaitnereffid
tupmoc ot alumrof dna meroeht largetni s’yhcuaC dna slargetni enil etupmoc  enil e

.slargetni  
.3  .meroeht eudiser yb slargetni laer dna slargetni enil xelpmoc etaulavE  
.4  etercsid rof mrofsnart reiruoF eht dna mrofsnart neewteb  pihsnoitaler eht etaleR -

mrofsnart fo seitreporp dna scitsiretcarahc eht  dna slangis emit . 
.5  mrofsnart etaulavE   raenil gnizylana rof mrofsnart ylppa  dna mrofsnart esrevni dna

metsys )ITL( tnairavni emit . 
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY II - retsemeS I  4 0-0-0 4 

 
SCINORTCELE GOLANA )A412E(  

       )MCE ,ECE OT NOMMOC(  
 :sevitcejbO esruoC  

:lliw tnedutS ehT  
.1  o sreifilpmA egatsitlum dna  egats elgnis fo sisylana eht ni egdelwonk elpma niatb . 
.2  u  sa ezylana ot dna TEFSOM & TEFJ fo serutaef lanoitcurtsnoc eht dnatsredn

 langis llams gnisu sreifilpma .ledom  
.3  g sreifilpma kcabdeef suoirav eht ezylana ot dna kcabdeef fo tpecnoc eht nia .  
.4  k  rof lufesu srotallicso suoirav eht  ngised ot dna srotallicso fo tpecnoc eht won

noitacilppa suoirav . 
.5  g  dna sreifilpma langis egral  fo sisylana eht ni egdelwonk elpma te sreifilpma denut . 

 TINU – SREIFILPMA TJB LANGIS LLAMS FO NGISED DNA SISYLANA :I  
CC ,EC fo sisylanA   wol ,ecnatsiser rettime htiw reifilpmA EC dna sreifilpmA BC dna

 fo ngiseD ,sroticapac ssapyb dna gnilpuoc fo tceffe ,sreifilpmA TJB fo esnopser ycneuqerf
nis  .sreifilpma ni desu semehcs gnilpuoc tnereffiD reifilpma delpuoc CR egats elg  

 ,riap notgnilraD ,reifilpma edocsaC ,sreifilpma delpuoC CR dedacsaC fo sisylanA
dirbyH ehT .reifilpma TJB fo esnopser ycneuqerF -  EC ,ledom rotsisnart rettimE nommoC ip

ric trohs  rotsisnart EC egats elgnis ,daol evitsiser htiw niag tnerruc ,niag tnerruc tiuc
niaG ,esnopser reifilpma - tcudorp htdiwdnab . 

 
 TINU – SREIFILPMA TEF :II   

 dna ,sreifilpmA SOM fo stpecnoC cisaB ,sreifilpmA TJB htiw ecnamrofrep fo nosirapmoC
 TEFSOM edom noitelpeD dna tnemecnahnE ni scitsiretcarahC .  

rewollof ecruoS ,daol evitsiser htiw reifilpma ecruos nommoC ,ledom langis llamS SOM -
.esnopser ycneuqerf  

 
 TINU – SREIFILPMA NI KCABDEEF EVITAGEN :III   

 kcabdeef fo stpecnoC ,sreifilpma fo noitacifissalC –  sreifilpma kcabdeef fo noitacifissalC – 
 sreifilpma kcabdeef evitagen fo scitsiretcarahc lareneG –  reifilpmA no kcabdeeF fo tceffE

scitsiretcarahc .  
 snoitarugifnoc kcabdeeF tnuhs tnerruC dna seires tnerruC ,tnuhs egatloV ,seires egatloV – 

.smelborp elpmiS  
 

TINU - :VI   SREIFILPMA NI KCABDEEF EVITISOP  
 srotallicsO epyt CL dna CR ,snoitallicso rof noitidnoC –  ytilibats edutilpma dna ycneuqerF

.srotallicso fo  
sttiploC dna ,yeltraH ,ztrauQ ,srotallicso CL fo sisylana dezilareneG   srotallicsO – CR -  esahp

neiW dna tfihs - .srotallicso egdirb  
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 TINU – SREIFILPMA LANGIS EGRAL :V   
 ssalC fo ycneiciffE fo eulaV mumixaM ,reifilpmA rewoP A ssalC –  remrofsnarT ,reifilpmA A

 dna B ssalC yrtemmyS yratnemilpmoC dna lluP hsuP ,reifilpmA delpuoC  rewoP BA ssalC
sreifilpmA .  

 ssalc fo noitarepo fo elpicnirP –  ,skniS taeH ,noitapissiD rewoP rotsisnarT ,reifilpmA C
Q ,sreifilpmA denuT ot noitcudortnI -  .sreifilpmA denuT langiS llamS ,rotcaF  

 
:SKOOB TXET  

.1  iucriC dna seciveD cinortcelE  lleB .A divaD ,st – noitidE ht5  .drofxO ,  

.2   stiucriC dna seciveD cinortcelE – 2 dn   egagneC ,dihsaR.H dammahuM yb noitidE
gninraeL . 

 
:SECNEREFER   

.1  HMT ,saiklaH C sotsirhC ,namlliM bocaJ ,scinortcelE detargetnI .  

.2   )noisrev wolf lanoitnevnoC( stiucriC dna seciveD cinortcelE yrotcudortnI –  treboR
7 ,retnyaP .T ht  .IEP ,9002 ,noitidE  

.3   stiucriC cinortceleorciM –  htimS / ardeS – 5 ht   noitidE –  9002 ,drofxO . 

.4   sisylanA tiucriC cinortcelE – 002 ,snoitacilbuP SB ,erohsiK laL .K  .4  

.5  1 ,lawargA ahsraV ,iniaM .K.linA ,stiucriC dna seciveD cinortcelE ts   .YELIW ,noitidE   

.6  9 ,ykslehsaN siuoL ,datselyoB.L treboR ,yroehT tiucriC dna seciveD cinortcelE ht  
 .noitacudE nosraeP ,noitidE  

 
 :semoctuO esruoC :ot elba eb lliw tnedutS ehT  

1 a  ezylan .sreifilpma egatsitlum dna egats elgnis eht  
2 a  .ledom langis llams gnisu sreifilpma TEFSOM & TEFJ eht ezylan  
3 d .sreifilpma kcabdeef fo tpecnoc eht etartsnome  
4 i .srotallicso fo sepyt suoirav etartsull  
5 i .sreifilpma denut dna sreifilpma langis egral terpretn  
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY II - retsemeS I  4 1-0-0 4 

YGOLONHCET LACIRTCELE )D212E(  
 :sevitcejbO esruoC  

:lliw tnedutS ehT  
 .1 a .noitaticxe CD htiw stiucric fo esnopser tneisnart ezylan  
u .2 .sretemarap krowten trop owt dnatsredn  

 .3 d .srotaunetta dna sretlif fo sepyt tnereffid fo ngise  
k .4 .senihcaM CD fo ecnamrofrep tuoba won  
u .5 .senihcaM CA dna sremrofsnart fo noitarepo eht dnatsredn  

 
 tinU – I – sisylanA tneisnarT :  redrO dnoceS dna tsriF(  , LR fo esnopseR tneisnarT )stiucriC

.snoitaticxe CD rof stiucriC CLR ,seireS CR  
 mrofsnarT ecalpaL dna hcaorppa snoitauqE laitnereffiD gnisu noituloS ,snoitidnoC laitinI

.dohteM  
 tinU – II  – skrowteN troP owT :  dirbyH ,sretemaraP ecnattimdA ,sretemaraP ecnadepmI

 ,rehtona ot retemaraP eno fo noisrevnoC ,sretemaraP )DCBA( noissimsnarT ,sretemaraP  
 ,seireS ni skrowten troP owT fo noitcennocretnI ,yrtemmyS dna yticorpiceR rof snoitidnoC

ugifnoc dedacsaC dna lellaraP  .smelborp evitartsullI ,sretemaraP egamI ,snoitar  
 tinU – III  – sretliF :  dna dnab ssaP fo noitacifissalC ,skrowteN retliF ,sretliF fo noitacifissalC

tnatsnoC ,sdnaB potS dna ssaP eht ni ecnadepmI citsiretcarahC ,dnab potS -  ssaP woL k
m ,retliF ssaP hgiH ,retliF - T devired -  ,retlif noitanimilE dnaB dna retlif ssaP dnaB ,noitceS

lI  .smelborP evitartsul  
srotaunettA lacirtemmyS :  srotaunettA lacirtemmyS – T- π ,rotaunettA epyT –  epyT

 .rotaunettA ecittaL ,rotaunettA epyt T degdirB ,rotaunettA  
 tinU – VI  – senihcaM CD :  fo sepyT ,noitauqe FME ,senihcaM CD fo noitarepO fo elpicnirP

srotareneG  .srotareneG CD fo scitsiretcarahC daoL dna noitazitengaM ,  
  dna sessoL ,srotoM CD fo scitsiretcarahC ,srotoM CD fo sepyT ,srotoM CD srotoM CD

 erutamrA dna xulF ,rotoM tnuhS CD fo lortnoC deepS ,tseT s‘enrubniwS ,ycneiciffE
 .sdohtem lortnoc egatloV  

 tinU –V – senihcaM CA :  ,sepyT ,remrofsnart esahP elgniS fo noitarepO fo elpicnirP
 sessoL ,tiucriC tnelaviuqE ,daoL dna daoL oN no margaiD rosahP ,serutaeF lanoitcurtsnoC

itanimretederP , stseT CS dna CO ,noitalugeR dna remrofsnarT fo ycneiciffE dna  fo no
neiciffE noitalugeR dna yc ,  (ycneiciffe fo noitanimreted ,remrofsnart esahp 1 no tset daoL

 .)smelborP elpmiS  
 roticapaC ,srotom eloP dedahS ,noitarepO fo elpicnirP srotoM noitcudnI esahP elgniS

carahC ,srotoM reppetS ,sorhcnyS ,sretemohcaT CA ,rotomovreS CA ,srotom .scitsiret  
skooB txeT   :  

.1   stiucriC cirtcelE fo slatnemadnuF –  3 ,ukidaS .O .N wehtaM ,rednaxelA .K selrahC
 .HMT ,8002 ,.de  

.2   sisylanA krowteN –  .HMT ,9002 ,.de 3 ,illaP.S nahommayhS, rakahduS A  

.3   gnireenignE lacirtcelE ot noitcudortnI – amaK .S dna udiaN.S.M  ,8002 ,haiahsk
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 .HMT  
skooB ecnerefeR   :  

na seniL ,skrowteN .1  sdleiF d – ,.de 2 ,redyR.D.nhoJ   .IHP ,)tnirpeR( 8002  
 sisylanA tiucriC gnireenignE .2 -  ,8002 ,.de 6 ,nibruD.M.S dna ylremmeK E .J dna tyaH.H.W

 .HMT  
 sisehtnyS dna sisylana krowteN .3 –  L C  lanoitanretnI egA weN ,7002 ,.de 3 ,awhdaW

srehsilbuP . 
 

 :semoctuO esruoC  
:ot elba eb lliw tnedutS ehT  

a .1 .stiucric fo esnopser tneisnart ezylan  
e .2 .sretemarap trop owt etaulav  

.sretlif fo ngised .3  
a .4 .senihcaM CD fo gnikrow eht etaicerpp  
a .5 eht sess  .senihcaM CA dna sremrofsnart fo noitarepo  
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SMETSYS DNA SLANGIS )B412E(  
 

 :sevitcejbO esruoC  
  lliw tneduts ehT  

.1  u   .smetsys dna slangis emit suounitnoc suoirav dnatsredn  

.2  e  fo sisylana rof yrassecen era esoht sdohtem dna tpecnoc eht no sisahpm
.smetsys dna slangis emit suounitnoc  

.3  g .seitreporp rieht dna noitamrofsnart fo sepyt tnereffid htiw ytirailimaf erom nia  

.4  s o ydut Z dna mrofsnarT ecalpaL ,mrofsnarT reiruoF f - .mrofsnarT  

.5  g  slangis fo snoitacilppa suoirav otni euqinhcet gnilpmas fo thgisni lanoitiddA te
.sdleif tnereffid ni smetsys dna  

sisylanA langiS :I tinU   
 noitamixorppa langiS ,ecapS langiS lanogohtrO ,slangiS dna srotceV neewteb ygolanA
 lanogohtrO fo tes etelpmoc ro desolC ,rorrE erauqS naeM ,snoitcnuf lanogohtrO gnisu
 ,slangis ladiosuniS dna laitnenopxE ,snoitcnuf xelpmoC ni ytilanogohtrO ,snoitcnuf

pecnoC .noitcnuf mungiS ,noitcnuf petS tinU ,noitcnuf eslupmI fo st  
sisylanA reiruoF  ,slangis cidoirep emit suounitnoC ,seires reiruoF fo noitatneserpeR :

 dna seireS reiruoF cirtemonogirT ,snoitidnoc s’telhciriD ,seireS reiruoF fo seitreporP
eS reiruoF laitnenopxE  morf mrofsnarT reiruoF gnivireD ,murtceps reiruoF xelpmoC ,seir

 dradnats fo mrofsnarT reiruoF ,langis yrartibra fo mrofsnarT reiruoF ,seireS reiruoF
 reiruoF ,mrofsnarT reiruoF fo seitreporP ,slangiS cidoireP fo mrofsnarT reiruoF ,slangis

ivlovni smrofsnarT  trebliH ot noitcudortnI ,noitcnuf mungiS dna noitcnuf eslupmI gn
mrofsnarT . 

 
smetsyS raeniL hguorht noissimsnarT langiS :II tinU   

 )ITL( tnairavnI emiT raeniL ,metsyS raeniL a fo esnopseR ,esnopser eslupmI ,metsyS raeniL
 )VTL( tnairaV emiT raeniL ,metsyS  retliF ,metsys ITL a fo noitcnuf refsnarT ,metsyS

.smetsyS raeniL fo scitsiretcarahc  
 laedI ,htdiwdnab metsyS ,htdiwdnab langiS ,metsys a hguorht noissimsnart ssel noitrotsiD

yelaP dna ytilasuaC ,scitsiretcarahc FPB dna FPH ,FPL - acisyhp rof noiretirc reneiW  l
.emit esiR dna htdiwdnaB neewteb pihsnoitaleR ,noitazilaer  

 
slangiS fo noitalerroC dna noitulovnoC :III tinU   

 noitatneserper lacihparG ,niamod ycneuqerF dna niamod emiT ni noitulovnoc fo tpecnoC
 reiruoF fo ytreporp noitulovnoC ,noitulovnoC fo otuA dna noitalerroC ssorC ,smrofsnarT  

 ,murtceps ytisned ygrenE ,noitcnuf noitalerroC fo seitreporP ,snoitcnuf fo noitalerroC
s’lavesraP   noitcnuf noitalerroC otuA neewteb noitaleR ,murtceps ytisned rewoP ,meroehT

,noitcnuf ytisned lartceps rewoP/ygrenE dna   dna noitulovnoC neewteb noitaleR
 ,noitalerroC yb esioN fo ecneserp eht ni slangis cidoirep fo noitceteD ,noitalerroC

.gniretlif yb esion morf langis fo noitcartxE  
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smrofsnarT ecalpaL dna gnilpmaS :VI   
 meroeht gnilpmaS –  rof foorp lacitylana dna lacihparG  eslupmI ,slangiS detimiL dnaB

 tceffE ,selpmas sti morf langis fo noitcurtsnoceR ,gnilpmaS pot talF dna larutaN ,gnilpmaS
 gnilpmas rednu fo – .gnilpmas ssaP dnaB ot noitcudortnI ,gnisailA  

revnI ,noisnapxe noitcarf laitraP ,)T.L( smrofsnarT ecalpaL fo weiveR  ,mrofsnarT ecalpaL es
 rof COR no stniartsnoC ,smrofsnarT ecalpaL rof )COR( ecnegrevnoC fo noigeR fo tpecnoC

langis a fo T.F dna T.L neewteb noitaleR ,T.L fo seitreporP ,slangis fo sessalc suoirav . 
 

Z :V tinU – smrofsnarT  
itnoC neewteb ecnereffid latnemadnuF  emit etercsiD ,slangis emit etercsiD dna suoun

 yticidoireP ,stnenopmoc ladiosuniS dna laitnenopxe xelpmoC gnisu noitatneserper langis
 .langis laitnenopxe xelpmoc gnisu langis emit etercsiD fo  

Z fo tpecnoC -  noitcnitsiD ,ecneuqeS etercsiD a fo mrofsnarT  dna reiruoF ,ecalpaL neewteb
Z ni ecnegrevnoC fo noigeR ,smrofsnarT Z -  suoirav rof COR no stniartsnoC ,mrofsnarT

Z esrevnI ,slangis fo sessalc - Z fo seitreporP ,mrofsnart - .smrofsnart  
 

:skooB txeT  
.1   snoitacinummoC & smetsyS ,slangiS - PSB ,9002 ,ihtaL .P.B .   
.2   smetsyS dna slangiS –  oaR anhsirK amaR .A –  .HMT ,8002  

 
:skooB ecnerefeR  

.1   smetsyS dna slangiS fo slatnemadnuF -  lanoitanretnI HGM ,8002 ,treboR .J lehciM
 .noitidE   

.2   smetsyS dna slangiS - liW .S.A ,miehneppO .V.A IHP ,.de 2 ,bawaN .H.S dna yksl . 

.3  & slangiS   smetsyS - 2 ,yeliW,neeV naV dna nikyaH nomiS dn  de .noiti  
 :semoctuO esruoC  

ot elba eb lliw tneduts ehT  
.1  a  rieht htiw smetsys dna slangis etercsiD dna seunitnoC fo seitreporp eht ezylan

.esnopser ycneuqerf  
.2  s  dna esnopser pets ,esnopser eslupmi eht evlo  htob fo esnopser ycneuqerf

suounitnoc - etercsid dna emit - smetsys emit . 
.3  a .slangis cisab no gnitfihs langis ,noitalerroc ,noitulovnoc sa hcus snoitarepo ylpp  
.4  i  noitacinummoc tnereffid ni euqinhcet gnilpmas fo tpecnoc eht tnemelpm

.snoitacilppa  
.5  d  eht enimrete .secneuqeS dna langis neewteb noitalerroc dna noitulovnoc  
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 )F212E( SESSECORP CITSAHCOTS DNA YROEHT YTILIBABORP  
 

 :sevitcejbO esruoC  
 ehT lliw stnedutS  
.1  r  etirw ,dae  llew sa ,yroeht ytilibaborp fo egaugnal eht ni secnetnes dnatsrednu dna

.gnireenignE noitacinummoC dna gnissecorp langis ni smelborp citsilibaborp evlos sa  
.2  u  woh ,selbairav modnar dna yroeht ytilibaborp fo stpecnoc cisab dnatsredn  laed ot

 ,noitatcepxe lanoitidnoc dna ytilibaborp lanoitidnoC ,selbairav modnar elpitlum htiw
 .noitamitse erauqs naem ,ecnednepedni dna noitubirtsid tnioj  

.3  a  .selbairav modnar fo noitamrofsnart fo stpecnoc ezylan  

.4  a ht ot noitacilppa dna ssecorp modnar ezylan  eht ni gnissecorp langis e
 .metsys noitacinummoc  

.5  a .snoitatcepxe dna ,snaem ,seitilibaborp etupmoc ot slargetni dna smus ylpp  
 

 :I tinU ytilibaborP ot noitcudortnI   dna elbairaV modnaR  
 elpmaS dna stnemirepxE ,ycneuqerF evitaleR dna steS hguorht decudortni ytilibaborP
 dna snoitinifeD ytilibaborP ,stnevE ,secapS elpmaS suounitnoC dna etercsiD ,secapS
 tnioJ ,ycneuqerF evitaleR a sa ytilibaborP ,stnemirepxE fo ledoM lacitamehtaM ,smoixA

borP  tnednepednI ,meroehT ’seyaB ,ytilibaborP latoT ,ytilibaborP lanoitidnoC ,ytiliba
.stnevE  

 ,elbairaV modnaR a eb ot noitcnuF a rof snoitidnoC ,elbairaV modnaR a fo noitinifeD
snoitcnuf ytisneD dna noitubirtsiD ,selbairaV modnaR dexiM dna suounitnoC ,etercsiD  

 seitreporP rieht dna - hgielyaR ,laitnenopxE ,naissuaG ,mrofinU ,nossioP ,laimoniB   dna
 ,noitubirtsiD lanoitidnoC  ,ytisneD lanoitidnoC ,tnevE lanoitidnoC gninifed fo sdohteM

seitreporP . 
 

 elbairaV modnaR no noitarepO :II tinU – snoitatcepxE  
 eulaV detcepxE  tuoba stnemoM ,elbairaV modnaR a fo noitcnuF ,elbairaV modnaR a fo

 tnioJ ,stnemoM lartneC ,nigirO eht tuoba stnemoM tnioJ ,wekS dna ecnairaV ,nigirO eht
 .stnemoM lartneC  

emoM ,snoitcnuF citsiretcarahC tnioJ ,noitcnuF citsiretcarahC ,ytilauqenI s'vehcybehC  tn
 N ,esac selbairaV modnaR owT :selbairaV modnaR naissuaG yltnioJ ,noitcnuF gnitareneG

.seitreporP ,esac elbairaV modnaR  
 

 :III tinU snoitamrofsnarT   fo  selbairaV modnaR  
noN ,elbairaV modnaR suounitnoC a rof snoitamrofsnarT cinotonoM -  cinotonom

 fo noitamrofsnarT ,elbairaV modnaR suounitnoC fo snoitamrofsnarT a  modnaR etercsiD
 .ecnednepednI lacitsitatS ,elbairaV  

 ,selbairaV modnaR lareveS fo muS ,selbairaV modnaR owT fo muS  fo snoitamrofsnarT
 ,selbairaV modnaR naissuaG fo snoitamrofsnarT raeniL ,selbairaV modnaR elpitluM
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.snoitubirtsiD lauqE ,noitubirtsiD lauqenU ,)detcepxe ton foorP( meroehT timiL lartneC  
 

 sessecorP citsahcotS :VI tinU –  scitsiretcarahC laropmeT  
 ehT  dna citsinimreteD ,sessecorP fo noitacifissalC ,tpecnoC ssecorP citsahcotS

 yranoitatS fo tpecnoC ,snoitcnuF ytisneD dna noitubirtsiD ,sessecorP citsinimretednoN
tsriF ,ecnednepednI lacitsitatS dna - dnoceS ,sessecorP yranoitatS redrO - ediW dna redrO -

atS esneS N ,yranoit ht  tcirtS dna redrO -  .yranoitatS esneS  
naeM ,cidogrE dna segarevA emiT - noitalerroC ,sessecorP cidogrE -  ,sessecorP cidogrE

ssorC ,seitreporP sti dna noitcnuF noitalerrocotuA -  ,seitreporP sti dna noitcnuF noitalerroC
iL ,seitreporP sti dna ecnairavoC naeM dna naeM :esnopseR metsyS raen -  ,eulaV derauqs
ssorC ,noitcnuF noitalerrocotuA -  ,esnopseR metsyS raeniL fo snoitcnuF noitalerroC

ssecorP modnaR nossioP ,sessecorP modnaR naissuaG  .  
 

:V tinU   sessecorP citsahcotS - esioN dna scitsiretcarahC lartcepS   
 noitalerrocotuA dna murtcepS rewoP neewteb pihsnoitaleR ,seitreporP :murtcepS rewoP

ssorC ,noitcnuF - ssorC neewteb pihsnoitaleR ,seitreporP ,murtcepS ytisneD rewoP -  rewoP
ssorC dna murtcepS -  :esnopseR metsyS fo scitsiretcarahC lartcepS ,noitcnuF noitalerroC

P ssorC ,esnopseR fo murtcepS ytisneD rewo -  tuptuO dna tupnI fo ytisneD lartcepS rewoP
.metsyS raeniL a fo  

 ,esioN lairtserret artxE ,esion tohS ,ecruoS esioN )lamrehT( evitsiseR :esioN fo sepyT
 esahp nI :esioN dnabworraN ,esioN etihW ,secruoS esioN yrartibrA  esahp erutardauq dna

 ,htdiwdnaB esioN egarevA ,secruoS esioN fo gniledoM ,seitreporP sti dna stnenopmoc
 dedacsac fo erugiF esioN egarevA ,serugiF esioN egarevA ,erutarepmeT esioN evitceffE

.skrowten  
SKOOB TXET  

giS modnaR & selbairaV modnaR ,ytilibaborP .1  selpicnirP lan -  4 ,selbeeP .Z notyeP
.HMT ,1002 ,.de  

        .2 secorP citsahcotS dna selbairaV modnaR ,ytilibaborP  ses –  dna siluopaP soisanahtA  
 .S .HMT ,.de 4 ,ialliP  anhsirkinnU  

SECNEREFER  
.1 sessecorP citsahcotS dna ytilibaborP fo yroehT - pidarP   ytisrevinU  ,hsoG ramuK    

sserP . 
.2 sessecorP citsahcotS dna yroehT ytilibaborP -     .gninraeL egagneC  ,yddeR anujrakillaM  

 smetsys noitacinummoC fo selpicnirP .3 – 3 ,ahaS matuoG ,gnillihcS.L.dlanoD ,buaT.H  

.HMT ,7002 ,.de  
 :semoctuO esruoC  

ehT  s  tnedut ot eb elba lliw  
 .1  ytilibaborp fo snoitacilppa dna yroeht ot gnitaler seuqinhcet lacitamehtam eht poleved

.ssecorp citsahcots dna  
 .2 .noitamrofsnart dna metsys ITL yna fo esnopser eht fo eulav erauqs naem dnif   
 .3 eht fo ytisned lartceps rewop eht etamitse  .metsys ITL yna fo esnopser  
 .4 .tnemnorivne eht dnuora secruos esion fo sepyt tnereffid enimaxe  
 .5 FDP fo scitsiretcarahc fo sepyt tnereffid ezylana . 
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BAL SCINORTCELE CISAB )1112E(  
 )MCE ,EEE ,ECE ROF NOMMOC(  

 
 :sevitcejbO esruoC  

lliw stnedutS ehT  
.1  s stnenopmoc cinortcele cisab ydut .  
.2  o secived cinortcele fo scitsiretcarahc evresb . 
.3  g s'TEFJ ,s'TJB fo egdelwonk lacitcarp nia . 
.4  s .sretemitlum fo noitarepo eht ydut  
.5  u .srotsisnart dna edoid renez ,sreifitcer fo scitsiretcarahc eht dnatsredn  

aviV rof ylnO( :A TRAP - )noitanimaxE ecov  
 

: )snoisses bal 3 ni( ECITCARP POHSKROW CINORTCELE  
.1   C ,L ,R fo gnitseT ,snoitacificepS ,noitacifitnedI  ,)sedoC roloC( stnenopmoC

 ,syaleR ,sresnednoC gnaG ,slioC ,)PID dna ,TDPD ,TDPS( sehctiwS ,sretemoitnetoP
s’BCP ,sdraoB daerB .  

.2   woL ,s’TJB ,sedoiD ,seciveD evitcA fo gnitseT dna snoitacificepS ,noitacifitnedI
’DEL ,srotsisnarT rewoP ,s’TEFSOM ,s’TEFJ rewop  .TJU ,RCS ,s’DCL ,s  

.3   fo noitarepo dna ydutS  
.a   )latigiD dna golanA( sretemitluM  
.b   rotareneG noitcnuF  
.c   seilppuS rewoP detalugeR  
.d  ORC  

 noitanimaxE yrotarobaL roF( :B TRAP – )stnemirepxe 01 fo muminiM  
.1   .edoiD noitcnuJ NP fo scitsiretcarahC saiB esreveR & drawroF  
.2   .rotalugeR egatlov sa reneZ dna scitsiretcarahc edoid reneZ  
.3   .noitarugifnoC BC ni rotsisnarT fo scitsiretcarahC tuptuO & tupnI  
.4   .noitarugifnoC EC ni rotsisnarT fo scitsiretcarahC tuptuO & tupnI  
.5  dna htiw reifitceR evaW flaH  sretlif tuohtiw .  
.6  ceR evaW lluF dna htiw reifit  .sretlif tuohtiw  
.7  scitsiretcarahc TEF . 
.8  itarugifnoc CC ,EC ,BC ni rotsisnart fo sretemarap h fo tnemerusaeM .sno  
.9   .reifilpmA CC fo esnopseR ycneuqerF  

.01   .reifilpmA EC fo esnopseR ycneuqerF  

.11  esnopseR ycneuqerF  .reifilpma TEF ecruoS nommoC fo  

.21   .scitsiretcarahc RCS  

.31  scitsiretcarahC TJU .  
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 :semoctuO esruoC  
The st du ent wi ll  eb  able to 

.1  .ORC gnisu mrofevaw yna fo esahp dna ycneuqerf ,egatlov erusaem   

.2   dna ycneuqerf deriuqer htiw smrofevaw ralugnairt dna erauqs ,enis esisehtnys
 gnisu edutilpma .rotareneg noitcnuf   

.3  .srotsisnart ,sedoid sa hcus secived cinortcele tnereffid fo scitsiretcarahc eht nialpxe  

.4  sreifilpma ,sreifitcer ekil stiucric fo scitsiretcarahc eht ezylana . 

.5  .TJU dna RCS fo scitsiretcarahc eht hcteks  
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BAL NOITALUMIS CISAB )2112E(  
 

 :sevitcejbO esruoC  
lliw tnedutS ehT  

.1  g  ot dna slangis fo gnissecorp dna sisylana eht rof loot BALTAM fo slatnemadnuf nia
 .slangis emit etercsid dna suounitnoc suoirav etareneg  

.2  d  ot langis emit suounitnoc a trevnoc ot dna slangis fo mrofsnarT reiruoF eht enimrete
curtsnocer dna emit etercsid eht  .meroeht gnilpmas eht gnisu noit  

.3  g  .noitulovnoc gnisu smetsys VTL/ITL emit suounitnoc tuoba egdelwonk eht nia  

.4  u Z dna ecalpaL es -  dna slangis emit etercsiD /suounitnoC gnizylana rof smrofsnart
.smetsys  

.5  .ssecorp noitalumis cisab no egdelwonk lacitcarp niag  
 

:semmargorP fo tsiL  
 

.1   .secirtaM no snoitarepO cisaB  
 

.2   hcus ,)cidoirepA dna cidoireP( secneuqeS dna slangiS suoiraV fo noitareneG
 ,pmaR ,ladiosuniS ,ralugnairT ,htoot waS ,erauqS ,petS tinU ,eslupmI tinU sa

 .cniS  
 

.3   ,noitacilpitluM ,noitiddA sa hcus secneuqeS dna slangiS no snoitarepO
 .rewoP egarevA dna ygrenE fo noitatupmoC ,gnidloF ,gnitfihS ,gnilacS  

 
.4   yranigamI dna laeR dna ecneuqeS/langiS fo strap ddO dna nevE eht gnidniF

 .langiS fo strap  
 

.5   .secneuqes dna slangiS neewteb noitulovnoC  

.6   .secneuqeS dna slangiS neewteb noitalerroC ssorC dna noitalerroC otuA  
 

.7   nevig a fo seitreporP ecnairavnI emiT dna ytiraeniL fo noitacifireV
 .metsyS etercsiD/suounitnoC  

 
.8   nevig eht fo sesnopser ladiosunis dna pets tinu ,elpmas tinu fo noitatupmoC

 .seitreporp ytilibats dna ytilibazailaer lacisyhp sti gniyfirev dna metsys ITL  
 

.9  nonemonehP sbbiG .  
 

.01   edutingam sti gnittolp dna langis nevig a fo mrofsnarT reiruoF eht gnidniF
 .murtceps esahp dna  

 
.11   .mrofsnarT ecalpaL gnisu sisehtnyS mrofevaW  
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.21   ,naem sti fo noitatupmoC ,)xelpmoC dna laeR ( esion naissuaG fo noitareneG
dna ,sisotruK ,wekS sti dna eulaV .S.M   .noitcnuF noitubirtsiD ytilibaborP ,DSP  

 
.31   .noitacifireV meroehT gnilpmaS  

.41   .noitalerroc ssorC / noitalerrocotuA yb esion fo lavomeR  
 

.51   .noitalerroC gnisu esion yb deksam langiS cidoireP fo noitcartxE  

.61  renieW fo noitacifireV -  .snoitaleR enihcnihK  
 

.71    .esnes ediW ni ytiranoitatS rof ssecorP modnaR a gnikcehC  

:DERIUQER ERAWTFOS  EVATCO/BALTAM  
 

 :semoctuO esruoC  
ot elba eb lliw tneduts ehT  

.1           eht gnidulcni ,BALTAM ni secneuqeS dna  slangiS suoiraV fo noitareneg eht ezylana  

.2  a  eht ezylan  .secneuqeS dna slangiS no snoitarepo  

.3  d  .secneuqes dna slangiS neewteb noitalerroC dna noitulovnoC eht enimrete  

.4   nevig a fo seitreporP ytilibatS dna ecnairavnI emiT ,ytiraeniL eht yfirev
 .metsyS etercsiD/suounitnoC  

.5  ruoF gnisu sisehtnyS mrofevaW eht ezylana Z dna ecalpaL ,rei -  .mrofsnarT  
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY II - retsemeS I  0 0-3-0 2 

BAL YGOLONHCET LACIRTCELE )3112E(  
 

 :sevitcejbO esruoC  
lliw tnedutS ehT  

.1   cisab eht htiw tniauqca eb  dna stiucric lacirtcele fo seitreporp dna stpecnoc
 ot elba era yeht taht os stneduts eht ot ecneirepxe no sdnah edivorp dna ;skrowten

.ecitcarp ot stpecnoc laciteroeht tup  
.2   dna hsem gnisu krowten lacirtcele eht evloS swal tiucric fo tpecnoc eht dnatsrednu

n .smeroeht krowten gniylppa yb sisylana lado  
.3   lacirtcele fo sepyt tnereffid no serudecorp latnemirepxe dna gnitset tcudnoc

.senihcam  
.4    .snoitcennoc secived dna gniriw fo sepyt tnereffid ecitcarp  
.5  nihcam cirtcele fo noitarepo eht ezylana  gnidaol tnereffid rednu se snoitidnoc . 

 TRAP – A 
 

.1   ecnanoseR lellaraP dna laireS – Q dna htdiwdnaB ,ycneuqerf tnanoseR ,gnimiT -  rotcaf
 .krowten CLR rof noitanimreted  

 
.2  non cidoirep rof krowten LR/CR redro tsrif fo esnopser emiT -  stupni ladiosunis –  emit

 .noitanimreted rorre etats ydaets dna tnatsnoc  
 

.3   sretemarap krowten trop owT – Z-  lacitylana dna xirtam niahc ,sretemaraP Y
 .noitacifirev  

.4   .smeroeht yticorpiceR dna noitisoprepuS fo noitacifireV  
 

.5   no noitacifirev ,CD no noitacifireV .meroeht refsnart rewop mumixam fo noitacifireV
 .sdaol evitcaeR dna evitsiseR htiw CA  

 
.6   stiucric tnelaviuqe s’notroN dna s’ninevehT fo noitanimreted latnemirepxE  dna

 .tset tcerid yb noitacifirev  

 TRAP – B 
 

.1   dleif lacitirc fo noitanimreteD .rotareneg tnuhS .C.D fo scitsiretcarahc noitazitengaM
 .ecnatsiser  

 
.2   CD nevig a fo ycneiciffe fo noitanimretederP( enihcam tnuhs CD no tseT s’enrubniwS

 .)rotareneg dna rotom sa gnikrow enihcam tnuhS  
 

.3   .scitsiretcarahc ecnamrofrep fo noitanimreteD .rotom tnuhs CD no tset ekarB  
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.4  & CO  elgniS no stset CS -  dna ycneiciffe fo noitanimretederP( remrofsnart esahp
 .)tiucric tnelaviuqe fo noitanimreted dna srotcaf rewop nevig ta noitaluger  

 
.5  3 no tset ekarB -  .)scitsiretcarahc ecnamrofrep( rotom noitcudnI esahp  

.6   yb rotanretla fo noitalugeR .dohtem ecnadepmi suonorhcnys  

 :etoN ynA  NET  detcudnoc eb ot era stnemirepxe evoba eht fo  
 

:semoctuO esruoC   
ot elba eb lliw tnedutS ehT  

.1  sretemillim sa hcus ,stnemurtsni cirtcele tuoba slliks dna egdelwonk eriuqca  ,
 sa hcus ,stnenopmoc lacirtcele niam tuoba seitreporp nrael dna yfitnedI  .epocsollicso
 ecivres dna secruos rewop CA ,ecruos egatlov ,srotcudni ,sroticapac ,srotsiser

 .sremrofsnart ,tnempiuqe  
.2   smeroeht krowten dna swal tiucric fo tpecnoc eht nialpxe a dna  ot meht ylpp

 yrotarobal  .stnemerusaem  
.3  spuorg ni ylevitceffe gnikrow rof slliks krow maet eriuqca .  
.4  .noitacilppa nevig a rof tnemurtsni gnirusaem elbatius esoohC  
.5  .enihcam lacirtcele yna fo esnopser eht ezylana  

 
 

  



 

85  
 

 & GNIREENIGNE FO ETUTITSNI .B.J YGOLONHCET  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY II - retsemeS I  0 0-3-0 0 

NOITAZITISNES REDNEG )4112E(  
        )sehcnarb lla ot nommoC(  

 :sevitcejbO esruoC  
The st du ent wi ll  

.1  u metsyS etsaC dnatsredn . 

.2  l scimonoce dna scitilop sti krow s’nemow nrae .  

.3  b  emoce .sevil gnidliuber erawa  

.4  u .spihsnoitaler tuoba dnatsredn  

.5  u seitilibisnopser dnatsredn  seititnedi redneg dna . 
 

tinU -  I – ?ti yduts ew dluohs yhW :redneG ,neM gnikaM ,nemow gnikaM :noitazilaicoS ,  
 ,elam pu gniworG ,doohnamoW roF gniraperP ,noitcudortnI  ,etsac ni snossel tsriF

.seitinilucsam tnereffiD  
tinU - II - ,scimonocE dna scitiloP stI :kroW s’nemoW  

 dna segaW :gnidaer rehtruF ,krow detnuoccanu dna dezingocernU ,noitcif dna tcaF
,?ecalp efas a emoh sI ,tuO gnikaepS :ecneloiV citsemoD ,krow fo snoitidnoc   nehW

.ecitsuj rof smurof weN :gnidaer rehtruF ,sevil gnidliubeR ,]mliF[ etinu nemow  
tinU - III – ,slauqE sa rehtegoT gnieB :spihsnoitaleR tsuJ   

 dna srehtoM ,srettel evoL ,xim ton od tsuj dica dna evoL ,relnO dna mok yraM
 skraP asoR :gnidaeR rehtruF ,srehtaf – .traeh evarb ehT  

:skooB txeT  
.1   uguleT noitacilbup urahT cisuS ahteenuS .A yb slauqe fo dlrow a sdrawoT

 .dabaredyH ymedaca  

:semoctuO esruoC   
The st du ent wi ll  eb  able to 

.1  de .noitazitisnes redneg yduts fo deen eht ebircs  

.2  c  ecalp retteb a dlrow eht ekam ot noitanirtcodni ciahcra dna ecnarongi fo tuo emo
 .nemow dna nem htob rof  

.3  h .ecneloiv citsemod fo ecaf eht ni evila dna efas sevlesmeht peek ot tnrael eva  

.4  l tsrednu evah dluohs tneduts ehT .redneg ni ytilauqe niatniam ot tnrae  eht doo
doog gnieb fo ytilibisnopser . 

.5  d aidnI ni metsys etsaC fo erutcurts cisab eht sebircse   ruof rojam eht dna
lla hcihw ot seirogetac  .gnoleb setsac  
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY II -  II retsemeS  4 0-0-0 4 

   NGISED CIGOL DNA YROEHT GNIHCTIWS )A422E(  
 :sevitcejbO esruoC  

The st du ent wi ll    
.1  u .setag cigol dna sedoc smetsys rebmun cisab dnatsredn  
.2  u .arbegla naelooB fo stpecnoc eht dnatsredn  
.3  i  stiucric cigol lanoitanibmoc gnisu snoitarepo lacigol elpmis tnemelpm  
.4  u  .stiucric cigol laitneuqes ,stiucric cigol lanoitanibmoc dnatsredn  
.5  l  dna tiucric laitneuqes rof sdohtem noitcuder etats fo stpecnoc eht nrae

 gnisu senihcam etats suonorhcnys tnemelpmi pilf - .spolf  

I TINU   
sedoC & smetsyS rebmuN  noitatneserpeR tnemelpmoC ,smetsyS rebmuN fo yhposolihP :

.srebmuN evitageN fo  
 gnimmaH ,sedoC gnitcerroC rorrE & gnitceteD rorrE ,sedoC yraniB ,citemhtirA yraniB

.sedoc  
II TINU   

 gnihctiwS dna arbeglA naelooB snoitcnuF   ,arbeglA naelooB fo setalutsoP latnemadnuF :
 ,smrof dradnatS dna lacinonaC ,snoitcnuF gnihctiwS ,seitreporP dna smeroeht cisaB

 etaG cigoL latigiD noitacifilpmis ciarbeglA  
snoitazilaeR RON/DNAN levelitluM ,setaG lasrevinU ,setag ROX fo seitreporP  .

snoitcnuF gnihctiwS fo noitaziminiM  erac t’noD ,stnacilpmi emirP ,dohtem paM :
 emirP ,dohteM ralubaT ,smrof SOP dna POS laminiM ,snoitanibmoc –  ,trahc tnacilpmI

.selur noitacifilpmiS  
III TINU  

ngiseD cigoL lanoitanibmoC  
 cigol lanoitnevnoc gnisu ngiseD eD ,rexelpitluM ,redoceD ,redocnE ,setag -  ,rexelpitluM

 tib ytiraP snoitcnuf gnihctiws fo noitazilaeR XUM ,spihc CI gnisu ngised raludoM
edoC ,rotareneg - .snoitazilaeR eerf drazaH dna sdrazaH ,sretrevnoc  

LP cisaB  :cigoL dlohserhT & seciveD cigoL elbammargorP s’D - ,LAP ,ALP ,MORP ,MOR  
 dlohserhT fo snoitatimiL dna seitilibapaC ,s’DLP gnisu snoitcnuf gnihctiwS fo noitazilaeR

,etag  .sisehtnyS etagitluM ,snoitcnuf dlohserhT fo sisehtnyS  
 

VI TINU  
stiucriC laitneuqeS  -  ,suonorhcnysA ,suonorhcnyS( stiucric laitneuqes fo noitacifissalC : I

pilF cisaB ,)selpmaxe htiw edom leveL ,edom esluP -  ,selbat noitaticxE dna gnireggirT ,spolF
oludom fo ngiseD ,ngiseD tiucriC laitneuqeS suonorhcnyS ni spetS -  ,sretnuoc tfihS & gniR N

eS .rotceted ecneuqeS ,redda yranib lair  
stiucriC laitneuqeS  - enihcaM etatS etiniF : II -  dna ylaeM ,snoitatimiL dna seitilibapaC

 deificepS yletelpmocnI dna deificepS yletelpmoC fo noitaziminiM ,sledom erooM
regreM dna seuqinhceT noititraP ,senihcaM laitneuqeS   fo tpecnoC ,sdohtem trahc

.elbat revoc laminiM  
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V TINU  
senihcaM etatS cimhtiroglA  metsyS ,selpmaxe elpmiS ,trahc MSA eht fo serutaef tneilaS :

.smetsysbus lortnoc dna htap atad gnisu ngised  
m yraniB dna enihcaM gnihgieW fo selpmaxE ,snoitatnemelpmi lortnoC .reilpitlu  

 
:SKOOBTXET  

.1   yroeht atamotuA etiniF & gnihctiwS –  .HMT ,.de 2 ,ivahoK ivZ  
 

.2   ngiseD latigiD –  .IHP ,6002 ,.de 3 ,onaM sirroM  

:SKOOB SECNEREFER  
.1  ngiseD cigoL dna yroehT gnihctiwS  – .IHP ,8002 ,ramuK dnanA .A    
.2   ngiseD latigiD ot hcaorppA gnireenignE nA –  .IHP ,rehctelF  
.3   ngiseD cigoL fo slatnemadnuF –  .snoitacilbuP nosmohT ,4002 ,.de 5 ,htoR .H selrahC  

 
 :semoctuO esruoC  

The st du ent wi ll  eb  able to 
.1  esylana  sedoc dna smetsys rebmun . 
.2   arbegla naelooB fo setalutsop dna smeroeht eht gnisu snoisserpxe naelooB evlos

 .snoitcnuf lanoitanibmoc eziminim ot dna  
.3   lanoitanibmoc dradnats esu ot dna stiucric lanoitanibmoc ezylana dna ngised

 .stiucric xelpmoc erom dliub ot skcolb gnidliub/snoitcnuf  
.4   evlos ot sdohtem noitcuder etats ylppa dna stiucric laitneuqes ezylana dna ngised

.stiucric laitneuqes  
.5  .senihcam etats cimhtiroglA gnisu smelborp suoirav evlos  
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY II - retsemeS II  4 0-0-0 4 

STIUCRIC LATIGID DNA ESLUP )B422E(  
 

 :sevitcejbO esruoC  
lliw tnedutS ehT  

.1  noN dna raeniL  fo scitsiretcarahc eht yduts - stiucric gnipahs  evaw raeniL .  

.2  arahc gnihctiws eht yduts .srotarapmoC fo sepyt tnereffid erapmoc  a fo scitsiretc
t rotsisnar . 

.3  srotarbivitlum suoirav fo ngised . 

.4  parts toob fo ngised , tiucric peews rellim . 

.5  ib dna lanoitcerid inu fo esnopser - setag gnilpmas lanoitcerid  dna   cigoL fo yduts
g seta . 

 
tinU -I 

:gnipahS evaW raeniL   rof esnopser rieht dna stiucric CR ssap wol dna ssap hgiH
,ladiosuniS   ,rotaitnereffiD sa krowten CR ssap hgiH ,stupni pmaR & ,erauqS ,esluP ,petS

 LR ,eborP ORC a sa noitacilppa sti dna srotaunettA ,rotargetnI na sa tiucric CR ssap woL
dna stiucriC CLR dna  .tiucriC gnigniR ,tupnI petS rof esnopser rieht  

noN - gnipahS evaW raeniL  owt ta gnippilC ,sreppilc rotsisnarT ,sreppilc edoiD :
tnednepedni   edoiD dna ecruoS gnikat tiucric gnipmalC ,noitarepO gnipmalC ,slevel

 tiucriC gnipmalC ,tnuocca otni secnatsiser  fo tceffE ,stiucriC gnipmalC lacitcarP ,meroehT
.egatlov gnipmalc no scitsiretcarahc edoid  

 
tinU - II  

 seciveD fo scitsiretcarahC gnihctiwS edoiD raeniL esiweceiP ,hctiwS a sa edoiD :  
nwod kaerB ,hctiwS a sa rotsisnarT ,semit gnihctiwS edoiD ,scitsiretcarahC   ,segatlov

rotsisnarT ,noitarutaS ni rotsisnarT -  .semit gnihctiws  
srotarbivitluM  dna srotarbivitluM elbatsA ,elbatsonoM ,elbatiB fo ngiseD dna sisylanA :

.srotsisnarT gnisu reggirt ttimhcS  
 

tinU - III   
:srotareneG esaB emiT   gnitareneG fo sdohteM ,langiS esab emiT a fo serutaef lareneG

emiT  srotareneG esab emiT partstooB dna relliM ,mrofevaW esaB -  ,selpicnirP cisaB
relliM rotsisnarT .  

 esaB emiT partstooB rotsisnarT ,rotallicso noitaxaler sa TJU ,rotareneg esaB emiT
 ,rotareneG .tnemevorpmi ytiraeniL fo sdohteM ,srotareneG esaB emiT tnerruC rotsisnarT  

 
tinU - VI   

 :noisiviD ycneuqerF dna noitazinorhcnyS ,seciveD noitaxaleR fo noitazinorhcnyS esluP  
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taxaleR elbatsA ,seciveD noitaxaleR fo ytilibatS ,tiucriC peewS ni noisivid ycneuqerF  noi
.stiucriC noitaxaleR elbatsonoM ,stiucriC  

 noisivid ycneuqerf evaw eniS ,slangiS lacirtemmyS htiw tiucriC peewS a fo noitazinorhcnyS
.noitaludom dna noitarenegeR gnisu rediviD ladiosuniS A ,tiucriC peewS a htiw  

 
tinU -V 

setaG gnilpmaS  gnitarepo cisaB : iB dna lanoitceridinU ,setaG gnilpmaS fo selpicnirp -
 etaG ni latsedep fo noitcudeR ,etaG gnilpmaS edoiD ruoF ,setaG gnilpmaS lanoitcerid

.setaG gnilpmaS fo noitacilppA ,etaG edoiD xiS ,stiucriC  
 :srotsisnarT & sedoiD gnisU setaG cigoL fo noitazilaeR  RO ,DNA gnisu setaG TON dna  

.nosirapmoC sti dna seilimaF cigoL LMC dna LTT ,LTD ,LTR ,LTCD ,srotsisnarT dna sedoiD  
 

:skooB txeT  
.1  mrofevaW gnihctiwS dna latigiD ,esluP s’namlliM  s –  ,.de 2 ,.buaT .H ,namlliM .J

 .HMT ,8002   
.2  s’namlliM   smrofevaW gnihctiwS dna latigiD ,esluP –  dna buaT .H ,namlliM .J

 .HMT ,8002 ,.de 2 ,oaR hsakarP .S ikihtoM  
 

:skooB secnerefeR  
.1   stiucriC latigiD dna esluP –  .IHP ,5002 ,ramuK dnanA .A   
.2  stiucriC latigiD dna esluP fo slatnemadnuF - iccoT .J dlanoR  .8002 ,.de 3 ,  
.3   stiucriC latigiD dna esluP –  .HMT ,6002 ,oaR hsakarP .S ikehtoM  

 
 :semoctuO esruoC  

ot elba eb lliw tnedutS ehT  
.1  noN dna raeniL  fo scitsiretcarahc eht  ezylana - gnipahs  evaw raeniL . 
.2   eht ezylanA .srotarapmoC fo sepyt tnereffid erapmoc  a fo scitsiretcarahc gnihctiws

rotsisnarT . 
.3  m suoirav  ngised srotarbivitlu . 
.4  tiucriC peewS relliM, partS tooB  ngised . 
.5  dinU fo esnopser eht enimreted iB dna lanoitceri - setag gnilpmaS lanoitceriD  dna  
            r setaG cigoL tnereffid ezilae . 
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 .B.J YGOLONHCET & GNIREENIGNE FO ETUTITSNI  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY II - retsemeS II  4 1-0-0 4 

    SMETSYS LORTNOC )C422E(  
 

 :sevitcejbO esruoC  
 lliw tnedutS ehT  

.1   lacitamehtaM dna smetsyS lortnoC fo stpecnoc latnemadnuf eht nrael
gniledom  .metsyS eht fo  

.2  .niamod ycneuqerF dna emiT ni smetsyS lortnoC eht fo roivaheb eht nrael  

.3   stolp edoB ,sucoL tooR gnisu smetsyS lortnoC fo ytilibatS eht dnatsrednu
.seuqinhceT tsiuqyN dna  

.4  .srotasnepmoC tnereffid ezingocer  

.5  s  dna emiT ni srellortnoC fo ydut .niamod ycneuqerF  
 

 TINU – NOITCUDORTNI I   
smetsyS lortnoC fo stpecnoC -  rieht dna smetsys lortnoc pool desolc dna pooL nepO

secnereffid - smetsys lortnoc fo selpmaxe tnereffiD - deeF ,smetsys lortnoc fo noitacifissalC -
.kcabdeef fo stceffE ,scitsiretcarahC kcaB  

 sledom lacitamehtaM –  snoitcnuf refsnart dna esnopseR eslupmI ,snoitauqe laitnereffiD - 
smetsys lacinahcem lanoitatoR dna lanoitalsnarT . 

 
NOITATNESERPER NOITCNUF REFSNART :II TINU   

 rotom ovreS CD fo noitcnuF refsnarT - rotom ovreS CA - orhcnyS   ,revieceR dna rettimsnart
 selpmaxe sa smetsys lacirtcele gniredisnoc smetsys fo noitatneserper margaid kcolB -

 arbegla margaid kcolB –  hparg wolf langiS yb noitatneserpeR -  s‘nosaM gnisu noitcudeR
.alumrof niag  

SISYLANA ESNOPSER EMIT   
slangis tset dradnatS  -  smetsys redro tsrif fo esnopser emiT –  fo noitauqE citsiretcarahC

 smetsys redro dnoces fo esnopser tneisnarT ,smetsys lortnoc kcabdeeF -  niamod emiT
 snoitacificeps –  esnopser etats ydaetS -  stnatsnoc rorre dna srorre etats ydaetS –  stceffE

noitroporp fo .smetsys largetni lanoitroporp ,evitavired la  
 

S NI SISYLANA YTILIBATS :III TINU - NIAMOD   
 ytilibats fo tpecnoc ehT –  noiretirc ytilibats s‘htuoR –  lanoitidnoc dna ytilibats evitatilauq

 ytilibats – ytilibats s‘htuoR fo snoitatimil . 
:euqinhceT sucoL tooR   tpecnoc sucol toor ehT - icol toor fo noitcurtsnoc -  gnidda fo stceffe

.icol toor eht no )s(H)s(G ot sorez dna selop  
 

TINU - VI : NI SISYLANA YTILIBATS   DNA SISYLANA ESNOPSER YCNEUQERF   
NIAMOD YCNEUQERF  

 ,noitcudortnI snoitacificeps niamod ycneuqerF -  edoB smargaid -  fo noitanimreteD
.margaiD edoB eht morf noitcnuf refsnart dna snoitacificeps niamod ycneuqerF  
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nigram niaG dna nigram esahP - stolP raloP ,stolP edoB morf sisylanA ytilibatS -  tsiuqyN
stolP - .sisylanA ytilibatS  

 
TINU - QINHCET NGISED LORTNOC LACISSALC :V  FO SISYLANA ECAPS ETATS DNA SEU

SMETSYS SUOUNITNOC  
 seuqinhcet noitasnepmoC – daeL dna ,daeL ,gaL -  ycneuqerf ni ngised srellortnoC gaL

 fo noitavired ,ledom etats dna selbairav etats ,etats fo stpecnoC .srellortnoC DIP ,niamoD
smargaid kcolb morf sledom etats . 

noitazilanogaiD - snoitauqE etats tnairavni emiT eht gnivloS -  dna xirtaM noitisnarT etatS
 seitreporP s‘ti – .ytilibavresbO dna ytiliballortnoC fo stpecnoC  

 
:SKOOB TXET  

.1  noitide ht7 smetsyS lortnoC citamotuA – 9002 ouK .C .B yb – yeliw nohJ/IHP , 8 de .  

.2   lanoitanretnI egA weN ,lapoG .M dna htargaN .J .I yb gnireenignE smetsyS lortnoC
 .noitide dn2 ,srehsilbuP ,detimiL )P(  

:SKOOB SECNEREFER  
.1   gnireenignE lortnoC nredoM –  atagO okihustaK yb –  ,.dtL .tvP aidnI fo llaH ecitnerP

3 dr   .8991 ,noitide  
.2   .8002 IHP,ramuK dnanA yb smetsyS lortnoC  
.3  5 ESIN yb .ggnE smetsyS lortnoC ht   noitidE – yeliw nhoJ . 

 
:semoctuO esruoC   

ot elba eb lliw tnedutS ehT  
.1   langiS dna margaid kcolb gnisu smetsyS lortnoC a yfilpmis dna ebircsed

.euqinhcet hparg wolf  
.2   eht ezylana .metsyS lortnoC fo ecnamrofrep etats ydaets dna tneisnart  
.3  seuqinhcet niamod emiT gnisu metsys a fo ytilibatS eht etagitsevni . 
.4   .seuqinhcet niamod ycneuqerF gnisu metsys a fo ytilibatS eht etagitsevni  
.5  dna emiT ni srellortnoC dna srotasnepmoC tnereffid ylppa  ycneuqerF . 
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY II - retsemeS II  3 1-0-0 3 

SNOITACINUMMOC GOLANA )D422E(  
 

 :sevitcejbO esruoC  
lliw tneduts ehT  

.1  golana fo stnemeriuqer metsys ezylana   dnatsrednu .smetsys noitacinummoc
noitaludom rof deen eht .  

.2   seuqinhcet noitaludom golana suoirav fo noitceted ,noitareneg eht dnatsrednu
 .seuqinhcet eseht htiw detaicossa sisylana lacitamehtam eht mrofrep osla dna  

.3  p esion eht ezylana ot egdelwonk eriuqca  noitaludom golana fo ecnamrofre
 .seuqinhcet  

.4   .sreviecer MF dna MA ni kcolb hcae fo egdelwonk laciteroeht eriuqca  

.5   .seuqinhcet noitaludom eslup eht dnatsrednu  

TINU -  :I  edutilpmA ,noitaludom rof deeN ,metsys noitacinummoc ot noitcudortnI
,noitaludoM   snoitaler rewop ,noitpircsed niamod ycneuqerf dna niamod emiT ,noitinifeD

 ,rotaludom gnihctiwS ,rotaludoM wal erauqs ,sevaw MA fo noitareneG ,sevaw MA ni
.rotceted epolevnE ,rotceted wal erauqS ;sevaW MA fo noitceteD  

 :NOITALUDOM BSD erppus dnab edis elbuoD dna niamod emit ,srotaludom reirrac dess  
 gniR ,srotaludoM decnalaB ,sevaW CSBSD fo noitareneG ,noitpircsed niamod ycneuqerf

BSD fo noitceted tnerehoC ,rotaludoM - .pooL SATSOC ,sevaw detaludoM CS  
 

TINU - II :  :NOITALUDOM BSS uqerF ,noitpircsed niamod ycneuqerF noitanimircsid ycne  
 esahP ,noitpircsed niamod emiT ,evaW detaludoM BSS MA fo noitareneg rof dohtem
 BSS fo noitaludomeD .sevaw detaludoM BSS MA gnitareneg rof dohtem noitanimircsid

 ,sevaW  
fo noitareneG ,noitpircsed ycneuqerF :noitaludom dnab edis laigitseV   detaludoM BSV

 ,reirraC eslup evaW BSV a fo noitceted epolevnE ,noitpircsed niamod emiT ,evaw
.smetsyS MA tnereffid fo snoitacilppA ,seuqinhceT MA fo nosirapmoC  

 
TINU -  :NOITALUDOMELGNA :III enot elgniS :noitaludoM ycneuqerF ,stpecnoc cisaB  

 ediW ,MF dnab worraN ,evaW MF ladiosuniS fo sisylanA murtcepS ,noitaludom ycneuqerf
 evaW MF fo htdiwdnab noissimsnarT ,rewoP egarevA tnatsnoC ,MF dnab -  fo nosirapmoC

 .MA & MF  
iD rotcaraV :dohteM noitairaV cirtemaraP :dohteM tceriD :sevaW MF fo noitareneG  ,edo

 :sevaW MF fo noitceteD ,dohteM gnortsmrA :dohteM tceridni ,rotaludoM ecnatcaeR
 retsoF ,pool dekcol esahP ,rotceted gnissorc oreZ ,rotanimircsid ycneuqerF decnalaB

.rotceted oitaR ,rotanimircsiD yeleeS  
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TINU -  :SREVIECER dna SRETTIMSNART :VI snarT oidaR srettim - fo noitacifissalC  
 MF .kcolb hcae fo noitanalpxe dna margaid kcolb rettimsnart MA ,srettimsnarT

.kcolb hcae fo noitanalpxe dna margaid kcolb rettimsnart  
 revieceR oidaR -  sepyT revieceR -  enydortehrepuS ,reviecer ycneuqerf oidar denuT

es FR ,reviecer  scitsiretcarahC dna noitc -  etaidemretnI ,gnikcart dna gnignahc ycneuqerF
CGA ,ycneuqerf  

.gnitimil edutilpmA ,revieceR MA htiw nosirapmoC ,revieceR MF  
 

TINU -  : ESION :V ,metsyS BSS &BSD ni esioN ,metsyS noitacinummoc golanA ni esioN  
 ,metsyS MA ni esioN  elgnA ni tceffe dlohserhT ,metsyS noitaludoM elgnA ni esioN
erP ,metsyS noitaludoM - ed & sisahpme - sisahpme . 
 :NOITALUDOM ESLUP )ytiralop elbuod ,ytiralop elgniS( MAP ,noitaludom esluP fo sepyT  

udomed dna noitareneG ,MPP ,MWP fo noitaludomed & noitareneG :MWP MPP fo noital . 
 

:SKOOBTXET  
.1   smetsyS noitacinummoC -  .snoitacilbuP yeliW ,dE 2 ,nikyaH nomiS  
.2   smetsyS noitacinummoC – 4002 ,noitacilbuP SB ,ihtaL .P.B . 

:SKOOB SECNEREFER  
.1   smetsyS noitacinummoC cinortcelE -  noissimsnarT dna noitaludoM -  .J treboR

kcebneohcS  .IHP ,noitidE dn2 ,   
.2   metsyS noitacinummoC & scinortcelE –  ,sivaD dranreB dna ydenneK egroeG

 .4002 HMT  
.3   smetsyS noitacinummoC fo selpicnirP -  ,ehaS matuaG ,gnillihcS .D & buaT H

 .noitidE dr3 ,7002 ,HMT  
 :semoctuO esruoC  

The st du ent wi ll  eb  able to 
.1   .smetsys golana fo noitaludomed dna noitaludom suoirav ngised dna ezylana  
.2   .smetsys golana ni tneserp esion fo scitsiretcarahc eht ezylana  
.3  t langiS evlos ecnamrofrep )RNS( oitaR esioN o   golanA suoirav fo

.smetsys noitacinummoC  
.4  udoM esluP suoirav eht ngised  .smetsyS noital  
.5  .srettimsnart MF dna MA rewop wol ngised  
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY II - retsemeS II  3 1-0-0 3 

SENIL NOISSIMSNART DNA YROEHT CITENGAMORTCELE )E422E(   
 

:sevitcejbO esruoC  
  lliw tneduts ehT  

.1  sdleif citats ortcele dna sisylana rotcev no egdelwonk niatbo . 

.2  sdleif citengaM no egdelwonk niatbo . 

.3  xaM fo tpecnoc eht no egdelwonk teg snoitauqE sllew . 

.4  sevaw enalp mrofinu fo tpecnoc eht no egdelwonk evah .  

.5   fo sepyt suoirav yduts senil noissimsnarT . 

I TINU  
 scitatsortcelE –  : I  ytisnetnI dleiF cirtcelE ,waL s’bmoluoC –  egrahC tnereffiD ot eud sdleiF

 ,laitnetoP cirtcelE ,snoitacilppA dna waL ssuaG ,ytisneD xulF cirtcelE ,snoitubirtsiD
leR .V dna E neewteB snoita  

 owT s’llewxaM  .smelborP evitartsullI ,ytisneD ygrenE ,sdleiF citatsortcelE rof snoitauqE
 suoenegomoH dna ciportosI ,tnatsnoC cirtceleiD ,stnerruC noitcudnoC dna noitcevnoC
 etalp lellarap ,snoitauqe ecalpaL dna s’nossioP .noitauqE ytiunitnoC ,scirtceleiD

ecnaticapac . 
 
U II TIN  

 :scitatsotengaM toiB -  citengaM ,snoitacilppA dna waL latiucriC s’erepmA ,waL s’travaS
 .sdleiF citatsotengaM rof snoitauqE owT s’llewxaM ,ytisneD xulF  

 ecroF s’erepmA ,sdleiF citengaM ot eud secroF ,slaitnetoP rotceV dna ralacS citengaM
cnatcudnI ,waL .smelborP evitartsullI ,ygrenE citengaM dna se  

 
III TINU  

 :)sdleiF gniyraV emiT( snoitauqE s’llewxaM  ,fme remrofsnarT dna waL s’yadaraF
 .ytisneD tnerruC tnemecalpsiD dna waL s’erepmA fo ycnetsisnocnI  

S droW dna smroF laniF tnereffiD ni snoitauqE s’llewxaM  a ta snoitidnoC ,stnemetat
cirtceleiD :ecafruS yradnuoB - cirtceleiD dna cirtceleiD -  evitartsullI ,secafretnI rotcudnoC

.smelborP  
 

I TINU V 
 : scitsiretcarahC evaW ME  ,aideM cirtceleiD tcefreP dna gnitcudnoC rof snoitauqE evaW

 sevaW enalP mrofinU – ,noitinifeD  H & E neewteB snoitaleR llA  ,   ni noitagaporP evaW
.aideM gnitcudnoC dna sselssoL  

 scirtceleiD & srotcudnoC –  dna srotcudnoC dooG ni noitagaporP evaW ,noitaziretcarahC
G  ,scirtceleiD doo ,noitaziralop   rotceV gnitnyoP  ,meroehT gnitnyoP dna  evitartsullI

.smelborP  
 



 

86  
 

V TINU  
 eniL noissimsnarT  yradnoceS & yramirP ,snoitauqE eniL noissimsnarT ,sretemaraP ,sepyT :

 dna esahP ,tnatsnoC noitagaporP ,ecnadepmI citsiretcarahC rof snoisserpxE ,stnatsnoC
ssensselssoL ,stpecnoC eniL etinifnI ,seiticoleV puorG  ,noitaziretcarahC ssoL woL/

 noitrotsiD –  gnidaoL ,noitaunettA muminiM dna ssensselnoitrotsiD rof noitidnoC -  sepyT
.smelborP evitartsullI  ,gnidaoL fo  

 sa seniL FHU ,RWSV ,tneiciffeoC noitcelfeR ,seniL CO dna CS ,snoitaleR ecnadepmI tupnI
 :stnemelE tiucriC  seniL 8/λ ,2/λ ,4/λ – Z fo ecnacifingiS ,snoitamrofsnarT ecnadepmI nim   dna

Z  xam  trahC htimS –  ,gnihctaM butS elbuoD dna elgniS ,snoitacilppA dna noitarugifnoC
.smelborP evitartsullI  

 
: SKOOB TXET  

 scitengamortcelE fo stnemelE .1 – .de 4 ,ukidaS .O.N wehttaM .sserP.vinU drofxO ,8002 ,  
 smetsyS gnitaidaR dna sevaW citengamortcelE .2 –  ,.de 2 ,niamlaB .G.K dna nadroJ .C.E

.IHP ,0002  
 

:skooB SECNEREFER  
 skrowteN dna seniL noissimsnarT .1 –  aidnI .hceT( ,1002 ,nahsakarP aytaS  ,ahniS hsemU

 weN  ,)snoitacilbuP .ihleD  
 citengamortcelE gnireenignE .2 –  weN ,.dtL .tvP )aidnI( regnirpS ,5002 ,.de 2 ,adI nahtaN

.ihleD  
 scitengamortcelE gnireenignE .3 – .HMT ,6002 ,.de 7 ,kcuB .A nhoJ dna .rJ tyaH .H mailliW  

 
 :semoctuO esruoC  

The st du ent wi ll  eb  able to 
.1   eht poleved  rof seitisnetni dleif cirtcele rof ezylana dna snoitauqe lacitamehtam

.snoitubirtsid egrahc suoirav  
.2  dna snoitauqe lacitamehtam evlos   suoirav rof seitisnetni dleif citengam rof ezylana

stnemele tnerruc .    
.3  a  emit rof snoitauqe s'llewxaM fo tpecnoc eht ezylan .snoitautis gniyrav  
.4  i .sevaw enalp mrofinu dna scitsiretcarahc evaw fo tpecnoc eht etartsull  
.5  .senil snoissimsnart fo sepyt suoirav eht ezylana  
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY II - retsemeS II  0 0-3-0 2 

BAL SNOITACINUMMOC GOLANA )2122E(  
 

 :sevitcejbO esruoC  
lliw tneduts ehT  

.1   BSS,CSBSD ,MF ,MA ekil  seuqinhcet noitaludom tnereffid dnatsrednu . 

.2  slangis  MF&MA fo sisylana dna rezylana murtceps fo yduts . 

.3  CGA & rexiM fo stpecnoc eht dnatsrednu . 

.4   yduts smetsyS noitaludoM esluP suoirav fo . 

.5  .scitsiretcarahc CGA gnizylana fo egdelwonk lacitcarp niag  
 

:detcudnoc eb dluohs stnemirepxe 21 muminiM :etoN  
 

.1   .noitaludomed dna noitaludom edutilpmA  
 

.2  BSD - rotceteD & rotaludoM CS .  
 

.3  BSS -  esahP( rotceteD & rotaludoM cS )dohteM tfihS .  
 

.4   .noitaludomed dna noitaludom ycneuqerF  
 

.5  slangiS MF dna MA fo sisylana dna rezylana murtceps fo ydutS .  
 

.6  erP - ed & sisahpme -  .sisahpme  

.7  rexiM fo scitsiretcarahC .  
 

.8  meroehT gnilpmaS fo noitacifireV .  
 

.9  noitaludomeD & noitaludoM edutilpmA esluP .  
 

.01   noitaludomeD & noitaludoM htdiW esluP . 
 

.11  noitaludomeD & noitaludoM noitisoP esluP .  
 

.21   .rezisehtnyS ycneuqerF  
 

.31   .scitsiretcarahC CGA  

.41  rotaludomeD MF sa LLP .  



 

07  
 

:seirotarobaL rof deriuqer tnempiuqE  
.1  SPR  - 0 – V 03  
.2  ORC  - 0 – .zH M 02  
.3   noitcnuF srotareneG  - 0 – zH M 1  
.4  srotareneG FR  - 0 –  0/.zH M 0001 – .zH M 001   
.5   sretemitluM   
.6   noitacinummoC golanA rof stik latnemirepxE baL   
.7   stnenopmoC  

.seeniarT ro stik omeD revieceR VT/revieceR oidaR  .8   
rezylanA murtcepS  .9        -     .zH M 06   

ynA .01  egakcap noitalumis eno . 
 

 :semoctuO esruoC  
The st du ent wi ll  eb  able to 

.1  ,CSBSD ,MF ,MA ekil seuqinhcet noitaludom tnereffid ebircsed  BSS . 

.2  slangis MF&MA fo scitsiretcarahc lartceps ezylana . 

.3  CGA & rexiM fo stpecnoc eht nialpxe . 

.4   suoirav ezylana dna ngised .smetsyS noitaludoM esluP  

.5  onk evah dna scitsiretcarahc CGA etaulave rezisehtnys ycneuqerf fo egdelw . 
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY II - retsemeS II  0 0-3-0 2 

 STIUCRIC LATIGID DNA ESLUP )3122E( BAL  
 

 :sevitcejbO esruoC  
 lliw tneduts ehT  

.1  noN dna raeniL  fo scitsiretcarahc eht  dnatsrednu - gnipahs  evaw raeniL . 

.2  rotsisnarT a fo scitsiretcarahc gnihctiws eht  wonk . 

.3  srotarbivitluM suoirav fo selpicnirp gnikrow eht teg . 

.4   relliM, partS tooB  dnatsrednu tiucriC peewS . 

.5  iB dna lanoitceriD inU  etaitnereffid - setag gnilpmaS lanoitceriD . 

.6  setaG cigoL  fo snoitarepo eht dnatsrednu . 

:detcudnoc eb ot stnemirepxe evlewT muminiM  
 

.1  gnipahs evaw raeniL -  .tiucric ssaP woL  
 

.2  gnipahs evaW raeniL - .tiucric ssaP hgiH  
 

.3   gnipahs evaw raeniL noN –  .sreppilC  
 

.4   gnipahs evaw raeniL noN –  .srepmalC  
 

.5   .hctiws a sa rotsisnarT  
 

.6   .snoitacilppa emos & setaG cigoL fo ydutS  
 

.7  pilF fo ydutS -  .snoitacilppa emos & spolF  
 

.8   .setaG gnilpmaS  
 

.9   .rotarbivitluM elbatsA  
 

.01  rotarbivitluM elbatsonoM  .  
 

.11   .rotarbivitluM elbatsiB  
 

.21   .reggirT ttimhcS  
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.31   .rotallicsO noitaxaleR TJU  
 

.41   .tiucriC peewS partstooB  
 

:semoctuO esruoC   
s ehT ot elba eb lliw tnedut  

    .1 noN dna raeniL fo scitsiretcarahc eht nialpxe - gnipahs evaw raeniL . 
.2   gnihctiws eht ezylana rotsisnarT a fo scitsiretcarahc . 
.3  srotarbivitluM suoirav  ngised . 
.4  tiucriC peewS relliM, partS tooB  ngised . 
.5  e iB dna lanoitceriD inU enimax - setag gnilpmaS lanoitceriD . 
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
II   raeY - retsemeS II  0 0-3-0 2 

BAL SCINORTCELE GOLANA )4122E(  
 

 :sevitcejbO esruoC  
lliw tneduts ehT  

.1  p .tnempiuqe dna  stik reniart fo egdelwonk cisab htiw edivor  

.2  t .ngised tiucric detargetni golana a htiw niar  

.3  w sloot ngised tnereffid htiw kro . 

.4  g  nia .noitarepo stik rotsisnart fo egdelwonk  

.5  u .erawtfos noitalumis fo noitcnuf eht dnatsredn  
:)enod eb ot stnemirepxe evlewT( stnemirepxE fo tsiL  

 
 tnelaviuqE ro ecipsP ro misitluM gnisu )neT yna( noitalumiS dna )xis yna( ngiseD

:erawtfoS noitalumiS  
 

TRAP -A 
.1  reifilpmA rettimE nommoC .  

.2  reifilpma ecruoS nommoC .  

.3  reifilpmA yrtemmyS yratnemelpmoC B ssalC . 

.4  reifilpmA kcabdeeF seireS egatloV dna tnuhS tnerruC . 

.5  reifilpmA edacsaC . 

reifilpmA egatloV denuT elgniS    .6 .  

TRAP -B 
 gnisu rotallicsO egdirB neiW .7 srotsisnarT .  

srotsisnarT gnisu rotallicsO tfihS esahP CR .8 .  

)ssel remrofsnarT( reifilpmA rewoP A ssalC .9 .  

reifilpmA delpuoC CR egatS owT .01 .  

           rotallicsO s’ttiploC dna yeltraH .11 . 
 

:seirotarobaL rof deriuqer stnempiuqE  
 

.1  is erawtfos roF :stiucric cinortcelE fo noitalum  
 

)a   .a  snoitacificeps tsetal htiw smetsyS retupmoC  
 

)b   .b  )lanoitpO( NAL ni detcennoC  
 

)c   .c  )PX swodniW( metsys gnitarepO  
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)d   .d egakcaP )ORPANIT / misitluM( erawtfos snoitalumiS . 
  

.2   stiucriC cinortcelE fo snoitalumis erawdraH roF  
 

.a      sSPR  
 

.b      sORC  
 

.c      srotareneG snoitcnuF  
 

.d      sretemitluM  
 

.e      stnenopmoC  
  

 :semoctuO esruoC  
The st du ent wi ll  eb  able to 

.1  p stik reniart htiw ecitcar , stnenopmoc & .O.R.C . 

.2  a pO na ezylan - .snoitacilppa & snoitarugifnoc pmA  

.3  s pO suoirav etalumi - stiucric pmA  misitluM gnisu - .loot tnemnorivne ngised 8  

.4  a pO na ezylan - .snoitacilppa & snoitarugifnoc pmA  

.5  v erawtfos noitalumis dna stnenopmoc erawdrah suoirav etadila . 
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY III - I retsemeS  4 1-0-0 4 

)A413E(  noitagaporP evaW dna annetnA  
O esruoC  :sevitcejb  

lliw tneduts ehT  
.1  t decudortni eb   dna sannetna stpecnoc cisab o noitarepo rieht .  
.2    ssecorp ngised eht ni deredisnoc sretemarap cisab eht no egdelwonk niatta       

dna  .annetna eht gningised elihw sisylana  
.3   tnemerusaem annetna seirav eht yduts . 
.4  s snoitacilppa rieht dna sannetna dradnats fo sisylana ecnamrofrep  ydut . 
.5  dnatsrednu    hguorht htrae fo ytiniciv eht ni noitagaporp evaw oidar fo tpecnoc eht  

          erehpsoport .erehpsonoi dna  
   

 :scisaB annetnA :I tinU sretemaraP annetnA cisaB ,noitcudortnI  – ,aerA maeB ,snrettaP  
ytivitceriD ,ycneiciffE maeB ,ytisnetnI noitaidaR - niaG -  ,serutrepA annetnA ,noituloseR

 tnorF ,erutarepmeT annetnA ,thgieH evitceffE - ot -  ,oitaR kcab  , ecnatsiseR noitaidaR
.smelborP evitartsullI  

 sannetnA eriW raeniL nihT – evaW retrauQ ,elopiD cirtcelE llamS morf noitaidaR  
 elopiD evaW flaH dna eloponoM –  detaidaR ,stnenopmoC dleiF ,snoitubirtsiD tnerruC

vitceriD ,htdiW maeB ,ecnatsiseR noitaidaR ,rewoP tceffE ,yti  thgieH evitceffE dna aerA evi
, ertneC raeniL nihT fo snrettaP dna sdleiF raF - ,shtgneL tnereffiD fo sannetnA def  

 sannetnA pooL :II tinU - llamS fo sdleiF raF fo nosirapmoC ,pooL llamS ,noitcudortnI   pooL
na secnatsiseR noitaidaR ,elopiD trohS dna  spooL egraL dna llamS fo seitivitceriD d

.)tnemtaerT evitatilauQ(  
 :syarrA annetnA secruoS tnioP  – snrettaP ,noitinifeD  , secruoS ciportosI 2 fo syarra  - 

 syarrA raeniL mrofinU ,noitacilpitluM nrettaP fo elpicnirP ,sesaC tnereffiD –  edisdaorB
 erifdnE ,syarrA  scitsiretcarahC rieht fo noitavireD ,ytivitceriD desaercnI htiw AFE ,syarrA

noN htiw sASB ,nosirapmoC dna -  snoitubirtsiD edutilpmA mrofinu –  lareneG
snoC .syarrA laimoniB dna snoitaredi  

 sannetnA evaworciM dna FHU ,FHV :III tinU -  I igaY ,stnemelE citisaraP htiw syarrA : -  adU
 sannetnA lacileH ,scitsiretcarahC rieht dna selopiD dedloF ,yarrA –  xileH ,yrtemoeG lacileH

 sannetnA nroH .sedoM lamroN dna laixA ni annetnA lacileH ralifonoM ,sedoM –  ,sepyT
tamreF iseD ,snroH mumitpO ,elpicnirP s‗ oC ng .snroH ladimaryP fo snoitaredisn  

 sannetnA evaworciM dna FHU ,FHV - II sannetnA pirtsorciM :  – ,serutaeF ,noitcudortnI  
 sannetnA hctaP ralugnatceR ,snoitatimiL dna segatnavdA –  ,sretemaraP dna yrtemoeG

iD fo tcapmI .sannetnA pirtsorciM fo scitsiretcarahC  ,scitsiretcarahC no sretemaraP tnereff
 sannetnA rotcelfeR –  ladiolobaraP ,srotcelfeR renroC dna teehS ralF ,noitcudortnI

srotcelfeR –  sepyT rotcelfeR ,sdohteM deeF ,scitsiretcarahC nrettaP ,yrtemoeG –  detaleR
serutaeF . 
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 sannetnA rotcelfeR :VI tinU – ladiolobaraP ,srotcelfeR renroC dna teehS ralF ,noitcudortnI  
 srotcelfeR – feR ,sdohteM deeF ,scitsiretcarahC nrettaP ,yrtemoeG  sepyT rotcel –  detaleR

serutaeF . 
 sannetnA sneL – noN fo yrtemoeG ,noitcudortnI - ,gninoZ ,sesneL cirtceleiD cillatem  

ppA ,secnareloT .snoitacil  
 :stnemerusaeM annetnA  stpecnoC ,noitcudortnI - ,sdleiF raF dna raeN ,yticorpiceR  

 tnemerusaeM nrettaP ,derusaeM eb ot snrettaP .srorrE fo secruoS ,metsyS etanidrooC
 etulosbA ,nosirapmoC yb( stnemerusaeM niaG ,tnemerusaeM ytivitceriD ,tnemegnarrA

3 dna - )sdohteM annetnA . 
 noitagaporP evaW :V tinU –  :I sedoM tnereffiD ,snoitacifissalC ,snoitinifeD ,noitcudortnI  

 dna ecapS ,snoitcelfeR htraE enalP ,noitagaporP evaW dnuorG .noitagaporP evaW fo
aW ecapS .snoitcelfeR htraE devruC ,tliT evaW ,sevaW ecafruS  dleiF ,noitagaporP ev

  .noitprosbA  ,erutavruC  s’htraE  fo  tceffE  ,thgieH  dna  ecnatsiD  htiw  noitairaV  htgnertS
M ,noitcarfeR repuS -  erehpsoporT ,anemonehP gnirettacS ,noitagaporP tcuD dna sevruC

.snoitaluclaC ssoL htaP dna gnidaF ,noitagaporP  
P evaW  noitagapor –  :II dna noitcarfeR ,erehpsonoI fo erutcurtS noitagaporP evaW ykS  

 ,FO ,FUL ,FUM ,ycneuqerF lacitirC ,htaP yaR ,erehpsonoI yb sevaW ykS fo noitcelfeR
itluM ,ecnatsiD pikS dna FUM neewteb noitaleR ,ecnatsiD pikS dna thgiH lautriV -  poh

,noitagaporP  erehpsonoI ni ssoL ygrenE . 
:skooB txeT  

.1   noitagaporP evaW dna sannetnA –  ,nahK .S damhA dna akfehraM .J.R ,suarK .D.J
4 ,ihleD weN ,HMT ht  .0102 ,.de   

.2   smetsyS gnitaidaR dna sevaW citengamortcelE –  ,IHP ,niamlaB .G.K dna nadroJ .C.E
.0002 ,.de dn2  

:secnerefeR  
.1   yroehT annetnA - 3 ,snoS & yeliW nhoJ ,sinalaB .A.C dr  .5002 ,.de   
.2   noitagaporP evaW dna sannetnA –  aidnI hceT ,nahsakarP aytaS ,dasarP .D.K

.1002 ,ihleD weN ,snoitacilbuP   
.3   sannetnA – warGcM ,suarK .D nhoJ - 2 ,)noitidE lanoitanretnI( lliH dn  .8891 .de  

O esruoC  :semoctu  
The st du ent wi ll  eb  able to 

.1  sretemarap annetna suoirav weiver . 

.2  sannetna fo stpecnoc lacisyhp dna lacitamehtam niatbo . 
3. .noitamrof yarra annetna ni seuqinhcet suoirav hsiugnitsid  

.4   lanoitcerid eht etartsulli ruoivaheb  syarra fo . 
5. .seuqinhcet noitagaporp evaw tnereffid ni srotcaf yek eht esylana  
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY III - retsemeS I  4 0-0-0 4 

SNOITACILPPA CI LATIGID DNA RAENIL )B413E(  
O esruoC :sevitcejb   

lliw tnedutS ehT  
.1  .stiucric detargetni latigid dna raenil fo skcolb gnidliub cisab eht dnatsrednu  
.2  po htiw ezirailimaf -  .srotallicso dna sretlif evitca fo snoitacilppa pma  
.3  golana fo snoitacilppa tuoba yroeht eht niag  .LLP dna sreilpitlum  
.4  CAD dna CDA fo gnikrow eht etartsnomed . 
.5  LTT fo snoitacilppa eht ni  stiucric detargetni latigid fo egdelwonk eht ylppa -  XX47

 . stiucriC  
STIUCRIC DETARGETNI RAENIL :1 TRAP  

STIUCRIC DETARGETNI :I TINU   
 dna eziS pihC ,noitacifissalC pO lacitcarP dna laedI ,ytixelpmoC tiucriC - pO ,pmA -  pma

scitsiretcarahc - pO 147 ,scitsiretcarahC CA dna CD -  fo tpecnoC ,serutaeF sti dna pmA
noitarepo fo sedoM, dnuorG lautriV - non ,gnitrevni - .laitnereffid ,gnitrevni  

PO - SNOITACILPPA PMA   
 fo snoitacilppA cisaB pO -  V ot I dna I ot V ,reifilpmA CA ,reifilpmA noitatnemurtsnI ,pmA

 ttimhcS ,srotarapmoC ,srotargetnI dna srotaitnereffiD ,stiucriC dloH & elpmaS ,sretrevnoC
 .srotarbivitluM ,reggirT  

 
SROTALLICSO & SRETLIF EVITCA :II TINU  

 dna redrO tsriF ,noitcudortnI  ,sretliF ssaP dnaB dna ssaP hgiH ,ssaP woL redrO dnoceS
.sretliF ssaP llA dna tcejeR dnaB evitcA   

 srotallicsO fo sepyT dna noitarepO fo elpicnirP –  .epyt erutardauq dna egdirB neiW ,CR
 srotareneG mrofevaW – .evaW erauqS ,htooT waS ,ralugnairT  

 
T :III TINU SPOOL DEKCOL ESAHP & SREMI   

elbatsA dna elbatsonoM ,margaiD lanoitcnuF ,remiT 555 ot noitcudortnI   dna snoitarepO
 LLP ,reggirT ttimhcS ,snoitacilppA -  dna selpicnirP ,citamehcS kcolB ,noitcudortnI

 serutaeF ,srotalugeR egatloV ot noitcudortnI .OCV ,565 fo skcolB laudividnI fo noitpircseD
.rotalugeR 327 fo  

D- A DNA A - SRETREVNOC D   
CAD cisaB ,noitcudortnI   seuqinhceT - R ,epyT rotsiseR dethgieW -  detrevnI ,epyT reddaL R2

R-  sCDA fo sepyt tnereffiD .epyT R2 –  evisseccuS ,epyT retnuoC ,epyT rotarapmoC lellaraP
.snoitacificepS CDA dna CAD .epyT epolS lauD dna epyT retsigeR noitamixorppA  

 
TARGETNI LATIGID :2 TRAP STIUCRIC DE  

seilimaF cigoL :VI TINU   
etaG DNAN LTT dradnatS ,stiucriC detargetnI fo noitacifissalC -  ,scitsiretcarahC & sisylanA

.LTT etatsirT ,stuptuO rotcelloC nepO LTT  
etatsirt dna niard nepo SOMC & SOM   CI ,seilimaF cigoL suoiraV fo nosirapmoC ,stuptuo

gnicafretni - .LTT gnivird SOMC & SOMC gnivird LTT  
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sCI TIUCRIC LANOITANIBMOC :V TINU   
LTT fo esU -  ,sCI seireS XX47 -  ,sredocnE ,srexelpitlumeD ,sredoceD ,sretrevnoC edoC

ht & srexelpitlum ,sredocnE ytiroirP  tiucriC citemhtirA ,srotareneG ytiroirP ,snoitacilppa rie
sCI -  edutingaM ,metsyS tnemelpmoC s‘2 gnisU rotcartbuS/reddA yraniB lellaraP

.stiucriC rotarapmoC  
sCI TIUCRIC LAITNEUQES   

XX47 elbaliavA ylnommoC – retsaM KJ ,KJ ,SR - pilF epyT T dna D ,evalS -  & spolF  rieht
 & sretsigeR tfihS ,sretnuoc edaceD ,sretnuoc suonorhcnysa dna suonorhcnyS ,snoisrevnoC

.snoitacilppa  
 

:SKOOB TXET  
 .1   stiucriC detargetnI raeniL – 3  ,dtL )p( lanoitanretnI egA weN ,yruhdwohC yoR .D dr   ,.dE

.8002  
.2    slatnemadnuF latigiD –  dna dyolF 8,noitacudE nosraeP ,niaJ ht   .5002 ,noitidE   
.3  pO -  sCI raeniL & spmA –  .7891 ,IHP ,dawkayaG .A htnakamaR  

 
:SECNEREFER  

.1   scinortcelE latigiD nredoM –  niaJ PR –  e/4 –  .0102 ,HMT  

.2  pO -  stiucriC detargetnI raeniL dna spmA –  semaJ yb snoitacilppA dna stpecnoC
 .9002 ,e/2 ,ociaJ /egagneC ,eroiF.M  

.3   erohsiK laL.K yb stiucriC detargetnI reniL dna sreifilpmA lanoitarepO –  ,nosraeP  
          .8002   

.4   ,yelnats.D mailliW e/4 ,stiucriC detargetnI raeniL htiw sreifilpmA lanoitarepO
 .9002 ,aidnI noitacudE nosraeP  

 
 esruoC O :semoctu   

:ot elba eb lliw tnedutS ehT  
.1  stiucric detargetni  latigid dna raenil htiw sreifilpma lanoitarepo ebircsed .    
.2   sa pma po ngised .srotallicso dna sretlif evitca  
.3   suoirav rof sreifilpma lanoitarepo gnisu stiucric etaler dna tcurtsnocer

.snoitacilppa  
.4  sretrevnoc a sa krow ot pmA PO enimaxe . 
.5  stiucric detargetni noitcnuf laiceps etartsulli . 
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY III - retsemeS I  4 1-0-0 4 

SNOITACINUMMOC LATIGID )C413E(  
 esruoC O  :sevitcejb  

lliw tnedutS ehT  
.1   noitacinummoc latigid fo skcolb latnemadnuf tuoba egdelwonk eht eriuqca

.metsys  
.2  fitnedi erp lacitamehtam eht y -  langis dna smetsys snoitacinummoc rof setisiuqer

.sisylana  
.3  htem noitaludom tnereffiD gnisu langis latigid a tneserpeR    sdo  
.4   esion fo ecneserp ni metsys noitacinummoc latigid a fo ecnamrofrep rorre ezylana

.secnerefretni rehto dna  
.5  .metsys noitacinummoc murtceps daerps fo tpecnoc dnatsrednu  

tinU -I smetsyS noitacinummoC latigiD fo stnemelE :  
 niatreC ,langiS golanA fo noitatneserpeR latigiD ,smetsyS noitacinummoC latigiD fo ledoM

noissimsnarT latigiD ni seussi . htdiwdnaB ,smetsyS noitacinummoC latigiD fo segatnavdA -
.meroehT gnilpmaS ,waL nonahS yeltraH ,ffoedart N/S  

 
tinU -  edoC esluP :II noitaludoM  

 dna noitazitnauQ mrofinu noN ,esion noitazitnauQ ,noitcurtsnoceR dna noitareneG MCP
.MD dna MCP ni esioN ,MD evitpadA dna MD ,MCPD evitpadA ,MCPD ,gnidnapmoC  

 :seuqinhceT noitaludoM latigiD  KSA tnerehoC ,rotaludoM KSA,KSA ,noitcudortnI
,rotceteD  noN -  ,KSF fo murtcepS ycneuqerF dna htdiwdnaB ,KSF ,rotceteD KSA tnerehoC

 ,KSPB ,LLP gnisU noitceteD KSF ,rotceteD KSF tnerehoC ,rotceteD KSF tnerehoc noN
.KSP laitnereffiD ,KSPQ ,noitceteD KSP tnerehoC  

 
tinU - oitpeceR lamitpO dna noissimsnart dnabesaB :III langiS latigiD fo n  

 fo ytilibaborP ,revieceR langiS dnabesaB A ,snoissimsnart mumitpo rof gnipahs esluP
 noitatneserpeR ecapS langiS ,noitpeceR tnerehoC fo lamitpo ,revieceR mumitpO ,rorrE

.klat ssorC ,smargaid eye ,rorrE fo ytilibaborP dna  
oehT noitamrofnI  :yr  ,ycnadnuder dna yportne lanoitidnoc ,yportne dna noitamrofnI

nonnahS   sgnidoc ecruos ,esion ot eud ssol noitamrofnI ,noitamrofnI lautuM ,gnidoc onaF
–  noitamrofnI egareva esaercnI ot gnidoc ecruoS ,gnidoc htgnel elbairav ,edoC namffuH

uos yssoL ,tib rep .gnidoc ecr  
 

tinU - sedoC kcolB raeniL :VI  
 seitilibapac noitcerroC rorre dna noitceted rorrE ,sedoC kcolB raeniL fo noitpircsed xirtaM

.sedoc kcolb raenil fo  
:sedoC cilcyC  .gnidoceD ,noitaluclac emordnys ,gnidocne ,erutcurts ciarbeglA  

 :sedoC noitulovnoC  gnidoceD ,smargaid sillert dna eert ,etatS gnisu gnidoceD ,gnidocnE
gnisu  .noissimsnarT dedocnU dna dedoC ni setaR rorrE fo nosirapmoC ,mhtirogla ibretiV  
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tinU - noitaludoM murtcepS daerpS :V  
oC ,)SSSD( murtcepS daerpS ecneuqeS tceriD ,murtcepS daerpS fo esU  elpitluM noisiviD ed

gnippoH ycneuqerF ,SSSD gnisu gnignaR ,sseccA .  
 NP ,murtcepS daerpS -  ni noitazinorhcnyS ,scitsiretcarahC dna noitareneG :secneuqes

smetsyS murtcepS daerpS . 
:skooB txeT  

.1   smetsys noitacinummoc fo selpicnirP -  L dlanoD ,buaT trebreH  matuoG ,gnilihcS
warGcM ,noitidE dr3 ,ahaS - .8002 ,lliH  

.2   smetsyS notacinummoC golanA dna latigiD – .5002 ,yeliW nhoJ ,magumnahS maS  
:secnerefeR  

.1   snoitacinummoC latigiD –  ihelas duosaM ,sikaorP .G nhoJ – warGcM ,noitidE ht5 -
.8002 ,lliH   

.2   noitacinummoC latigiD – .5002 ,yeliW noJ ,nikyaH nomiS   

.3   smetsyS noitacinummoC – .6002 ,noitacilbuP SB ,ihtaL .P.B  
O esruoC :semoctu   

T  eh st du en w t i  eb ll abl  e to 
.1   noitacinummoc latigid dnab ssap dna dnabesab a fo ecnamrofrep eht ezylana

  .ycneiciffe lartceps dna etar rorre fo smret ni metsys  
.2   latigid a ni slangis eht fo sisylana niamod ycneuqerf dna emit eht etupmoc

  .metsys noitacinummoc  
.3   latigid fo skcolb ngised .snoitacilppa tnereffid rof metsys noitacinummoc  
.4  .sedoc noitulovnoc dna sedoc kcolb fo stpecnoc eht enimaxe  
.5  .noitaludom murtceps daerps tuoba egdelwonk niag dna elpicnirp eht etartsulli  

 

  



 

18  
 

YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

hceT.B  .  ECE  L T-P-D C 
 raeY III - retsemeS I  3 0-0-0 3 

ECNEICS TNEMEGANAM )B013E(  
       )sehcnarb lla ot nommoC(  

O esruoC  :sevitcejb  
tneduts ehT  lliw  :  

 ni erutcurts noitasinagro dna gninnalp ot detaler noisiced gnikam dna dnatsrednu .1
 dna sreganam fo weiv .sredael  

.tnempoleved dna gniniart ,noitceles ,tnemtiurcer yb RIMP/MRH ydutS .2  
.3  .MPC/TREP hguorht CPP eht yduts  

.seigetarts CLP dna noitubirtsid lacisyhp XIM gnitekram fo tnemeganam yduts .4  
u .5 cpp hguorht noitcudorp ni tnemeganam fo elor eht dnatsredn  dna noitacol tnalp ,

.lortnoc ytilauq ,yduts krow ,seuqinhcet tuoyal  
TINU - I 

tnemeganaM ot noitcudortnI :  fo ecnatropmI dna erutaN   ,ssenisuB fo sepyT
.yroehT tnemeganaM cifitneicS s’rolyaT ,tnemeganaM fo snoitcnuF ,tnemeganaM  

s’loyaF   smetsyS   ,Y yroehT dna X yroehT s’rogerGcM salguoD ,tnemeganaM fo selpicnirP
 etaroproc dna scihtE ,yroeht ycnegnitnoC ,krow emarf s’7 .tnemeganaM ot hcaorppA

seitilibisnopser laicos .  
TINU - II  

serutcurtS lanoitasinagrO & gninnalP  :  fo level ,gninnalp fo erutan ,gninnalp fo sepyT
 ,noitatnemtrapeD ,noitazinagro fo sevitcejbo ,noissim ,noisiV ,ssecorp gninnalp ,gninnalp

 .noitazilartneceR dna noitazilartnec noitazilartneceD  
 serutcurts noitazinagrO fo sepyT -  dna eniL ,noitazinagro eniL  ,noitazinagro ffats

 ralulleC ,noitazinagro xirtaM ,noitazinagro eettimmoC ,noitazinagro lanoitcnuf
 erutcurts noitazinagro talf dna nael ,erutcurts maeT  ,noitazinagrO lautriV ,noitasinagrO

ytilibatius dna stiremed ,stirem rieht dna . 
TINU - III  

M snoitarepO tnemegana : tuoyaL tnalP fo sepyT -  dna hctab ,boJ noitcudorp fo sdohteM
 ydutS kroW ,)noitcudorP ssaM - kroW dna ydutS dohteM ni devlovni erudecorp cisaB . 

tnemerusaeM -  :lortnoC ytilauQ lacitsitatS X  ,trahc R ,trahc c  ,trahc p   ,ytilauQ ,trahc
.amgiS xiS ,RPB ,TIJ ,MQT .sisylanA DEV ,sisylanA CBA ,QOE ,selpicnirp gnimeD  

tnemeganaM tcejorP  MPC/TREP( :)   ,)TREP( euqinhceT weiveR dna noitaulavE emmargorP
htap lacitirc gniyfitnedi ,)MPC( dohteM htaP lacitirC . 

TINU - VI  
secruoseR namuH  MRH( tnemeganaM :)   RH fo snoitcnuf cisaB ,MRH fo stpecnoC

 ,tnempoleveD dna gniniarT ,noitceleS ,tnemtiurceR ,gninnalp rewopnaM :reganaM
 erafleW dna gnildnaH ecnaveirG ,lasiarppA ecnamrofreP  ,noitomorP ,tnemecalP

aR tireM dna noitaulavE boJ ,noitartsinimdA  ,noitasnepmoC ,gnikram hcneB ,gnit
 spuorG ,noitavitoM ,selyts pihsredaeL ,pihsredaeL dna  smaeT . 
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V TINU  
gnitekraM : gnitekraM dna ,xiM gnitekraM ,gnitekraM fo snoitcnuF  no desab   seigetartS  

 .noitubirtsid fo slennahC ,.elcyC efiL tcudorP  
 ,gnitekraM latigiD ,gnitekraM laruR fo scisaB dna gniliateR niahc ylppuS ,gnitekraM lautriV  

.tnemeganam  
 

/TXET :SKOOB ECNEREFER  
.1   :irsayrA ecneicS tnemeganaM 9002 ,ihleD weN ,HMT , . 
.2  9002 ,nosraeP ,tnemeganaM ,renotS . 
.3  itekraM :enaL niveK relleK & pilihP reltoK .9002 ,IHP tnemeganaM gn  
.4   selpicnirP :irsayrA & ,hcirhieW ,ztnooK tnemeganaM fo .9002 ,HMT ,  
.5   hcivecnavI.M nhoJ & gnineuD.N samohT tnemeganaM — ,senilediuG dna selpicnirP  

.9002 ,egagneC  
.6   ,ideB akhsinaK tnemeganaM snoitarepO dna noitcudorP serP ytisrevinU drofxO ,  ,s

.9002  
.7   ,reknaG.V.S & airomeM tnemeganaM lennosreP 9002 ,ayalamiH , . 
.8   :nrohremrehcS tnemeganaM .9002 ,yeliW ,  
.9  .9002 ,artnatziB ,tnemeganaM cigetartS :llenraP  

.01  tsaE detailiffA,MPC/TREP :htanirS.S.L - .9002 ,sserP tseW  

.11   :rugzO nuhyeC & nosnevetS .J mailliW  ,HMT ,ecneicS tnemeganaM ot noitcudortnI
.7002  

.21  .tnemeganaM ecruoseR namuH : oaR abbuS.P  

.31  .tnemeganaM gnitekraM :iramukamaN ymawsamaR  
 

O esruoC :semoctu  
 ehT :ot elba eb lliw tneduts  

.1  e .noitazinagro ecivres ro ssenisub a rof ygetarts a evlov  

.2  p sepyt dna gninnal  .txetnoc nevig a rof serutcurts lanoitazinagro fo  

.3  c .CQS dna yduts kroW hguorht snoitarepo noitcudorp tuo yrra  

.4  u .liated ni stpecnoc ecruoser namuH eht dnatsredn  

.5  a  ,gnitekram larur fo scisaB ,seigetarts gnicirp dna noititepmoc ,stekram ezylan
itekram lautriv .gnitekram latigiD & scitsigoL ,gn  
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BAL SNOITACILPPA CI RAENIL )0113E(  
 

 :sevitcejbo esruoC  
lliw tnedutS ehT  

.1  p  .stiucriC raeniL no noitadnuof gnorts a edivor  

.2  f s’CI suoirav fo snoitacilppa htiw ezirailima .  

.3  golanA ot latigiD dna latigiD ot golanA morf atad fo noisrevnoc eht mrofrep . 

.4  s’CI latigid gnisu stiucric cigol lanoitanibmoc ngised . 

.5  no egdelwonk lacitcarp niag  .sretrevnoc A/D dna D/A  
:stnemirepxE fo tsiL  

pO 147 CI gnisu ,rotcart buS ,reddA .1 - .pmA  
pO 147 CI gnisu rotarapmoC gnitrevnI noN dna gnitrevnI .2 - .pmA  

pO 147CI gnisu rotaitnereffiD dna rotargetnI .3 - .pmA  
 htrowrettuB ssaP hgiH & ssaP woL evitcA  .4 .)redrO dnoces(  

pO gnisu tiucric dloH dna elpmaS .5 - .pmA  
pO 147 CI gnisu srotallicsO egdirB neiW dna tfihS esahP CR .6 -  .pmA  

.147CI gnisu srotareneg mrof evaW .7  
 .noitarepo elbatsA dna elbatsonoM ni remit 555 CI .8  

147 CI gnisu stiucric reggirt ttimhcS .9  .555 CI &  
 565 CI .01 – LLP . 

srotaluger egatlov lanimret eerht ,327 CI rotaluger egatloV .11 - .2197 ,9087 ,5087  
.sretrevnoc A/D dna D/A .21  

:DERIUQER TNEMPIUQE  
.1  .sepocsollicsO zHM 06/zHM 04 /zHM 02  
.2   dna ralugnairT ,erauqS ,eniS( rotareneG noitcnuF zHM 1 . )LTT   
.3  .ylppuS rewoP detalugeR  
.4  reteM tloV / retemitluM . 

 
semoctuo esruoC  :  

ot elba eb lliw tnedutS ehT  
po gnisu stiucric noitacilppa cisab ngised  .1 - .pma  

retlif htrowrettuB redro dnoces eht tnemelpmi dna etartsnomed .2 . 
 egdelwonk lacitcarp poleved .3 147CI dna 555 CI no . 

tiucric reggirt ttimhcS tcurtsnoc .4 . 
.sretrevnoc A/D dna D/A fo gnikrow eht ezylana .5  
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 LATIGID )1113E( BAL SNOITACINUMMOC  
 :sevitcejbO esruoC  

lliw tneduts ehT  
.1   ni noitaludomed dna noitaludom ni seuqinhcet tnereffid eht yfissalc

.smetsys noitacinummoc  
.2   semehcs noitaludom snoitacinummoc latigid suoirav no stnemirepxe mrofrep

.stik gnisu  
.3  u  eht dnatsredn .seuqinhcet noitaludom latigiD fo gninoitcnuf  
.4  s eht ydut  .MAQ ,MAP fo scitsiretcarahC lartceps  
.5  g .noitceted na noitareneg MCP no egdelwonk lacitcarp nia  

stnemirepxE fo tsiL  :  
dna noitaludoM edutilpmA esluP .1  noitaludomeD . 

 dna noitaludoM htdiW esluP .2 noitaludomeD . 
noitaludomeD dna noitaludoM noitisoP esluP .3 . 

noitceteD dna noitareneG MCP .4 . 
 .noitaludoM edoC esluP laitnereffiD .5  

noitaludoM atleD .6 . 
slangiS detimiL dnaB 2 fo gnixelpitluM noisiviD emiT .7 .  

D dna noitareneG :gniyek tfihs edutilpmA .8 noitcete .  
noitceteD dna noitareneG :gniyek tfihs ycneuqerF .9 .  

noitceteD dna noitareneG :gniyek tfihs esahP .01 .  
 .MAQ ,MAP fo scitsiretcarahC lartceps fo ydutS .11  

noitceteD dna noitareneG :KSPD .21 . 
noitceteD dna noitareneG :KSPQ .31 . 

ETON  muminiM : detcudnoc eb ot stnemirepxe 21  
 :semoctuO esruoC  

The st du ent wi ll  eb  able to 
.1   terpretni dna ezylana ,stnemirepxe tcudnoc dna ngised ot ytiliba eht etartsnomed

atad . 
.2  .seuqinhcet noitaludomed dna noitaludom esluP fo gnikrow eht yolpme  
.3  gnikrow eht etartsnomed  noitceted dna noitareneg MCP fo . 
.4  .seuqinhcet noitaludom latigid fo noitarepo eht tnemelpmi  
.5   suoirav ni seuqinhcet noitaludomed dna noitaludom fo ecnamrofrep eht esylana

stnemnorivne noissimsnart . 
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                 )2113E( BAL SNOITACILPPA CI LATIGID  
 :sevitcejbO esruoC  

 ehT s  lliw tnedut  
.1  v .s’CI latigid suoirav fo elbat lanoitcnuf eht yfire  
.2  s  .sloot dac E gnisu ngised latigid eht ezisehtnys dna etalumi  
.3  g .loot golireV /LDHV fo egdelwonk nia  
.4  u  eht dnatsredn  gnisu noitatnemelpmi eueuq dna kcatS MAR  .98147  
.5  s .sCI suoirav fo erutcurts lanretni eht etalumi  

 ytilanoitcnuF ehT yfireV oT gniwollof eht fo  .sCI LTT seires 47  
 
.1   pilF D -  KJ dna )47SL47( polF retsaM - pilF evalS - )37SL 47( polF . 

.2  PU dna )09SL47( retnuoc edaceD - .)291SL 47( retnuoC nwoD  

.3  sretsiger tfihS lasrevinU - .591 /491SL47  

.4  3- redoced 8 - .831SL47  

.5  .58 SL47 rotarapmoc tib 4  

.6  rexelpitluM 1X8 -  dna 15147 rexelpitlumed 4X2 - .55147  

.7   )4X61( MAR - .)snoitarepo etirw dna daer( 98147  

.8   gnisu noitatnemelpmi eueuq dna kcatS MAR  , .98147  

 dna GOLIREV / LDHV gnisu s’CI latigiD gniwollof eht fo erutcurts lanretni eht etalumiS
raH( s’CI latigiD eht fo snoitarepo eht yfirev yrotarobaL eht ni )erawd  

.1  setaG cigoL - .XX47  

.2  reddA lluF ,reddA flaH . 

.3  3-  sredoceD 8 - .83147  

.4   rexelpitluM 1 x 8 - 151X47 .  

.5  rexelpitlumeD 4x2 - 551X47 . 

.6  rotarapmoC tib 4 - .58X47  

.7  pilF D - .47X47 polF  

.8  retnuoc edaceD - .09X47  

noitalumiS erawtfoS roF  
.1  smetsyS retupmoC . 
.2   NAL )lanoitpO( snoitcennoC . 
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.3  smetsyS gnitarepO . 

.4  GOLIREV /LDHV . 

.5  )slooT daolnwoD( SDLPC/SAGPF . 
 

:semoctuO esruoC   
s ehT ot elba eb lliw tnedut  

1 a .s’CI latigid suoirav fo ytilanoitcnuf eht ezylan  
2 d  .sloot dac E gnisu stiucric latigid suoirav ngise  
3 s  eht etalumi .GOLIREV / LDHV gnisu s’CI latigiD suoirav eht fo erutcurts lanretni  
4 eriuqca  .noitatnemelpmi eueuq dna kcats tuoba egdelwonk lacitcarp  

    .5 .98147 ,MAR gnisu noitatnemelpmi eueuq dna kcatS eht etartsnomed  
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SRELLORTNOCORCIM DNA SROSSECORPORCIM )A423E(  
 

 :sevitcejbO esruoC  
lliw tnedutS ehT  

.1  61 cisab eht dnatsrednu - .seitilanoitcnuf sti dna erutcetihcra rossecorporcim tib  

.2   eht poleved .snoitacilppa suoirav rof smargorp desab rossecorporcim  

.3  .slarehpirep suoirav dna rossecorporcim neewteb gnicafretni eht ekam  

.4  .rellortnoc 1508 fo erutaef cisab dnatsrednu  

.5  .snoitacilppa suoirav rof smargorp desab rellortnocorcim eht poleved  
 

TINU -  :erutcetihcrA 6808 :I erutcetihcrA 6808 - ,noitazinagro retsigeR ,margaid lanoitcnuF  
.sesserdda yromem ,ledom gnimmargorp ,noitatnemges yromem  

6808 fo snoitpircsed langis ,6808 fo erutcetihcra ,noitazinagro yromem lacisyhP -  nommoc
nimiT ,slangis noitcnuf .6808 fo stpurretni ,smargaid g  

 
TINU - 6808 fo gnimmargorp egaugnal ylbmessa dna tes noitcurtsnI :II  noitcurtsni :

,stamrof  is ,sorcam ,sevitcerid relbmessa ,tes noitcurtsni ,sedom gnisserdda  elpm
.lacigol gnivlovni smargorp  

ros ,snoitcurtsni llac dna hcnarB  gnirts ,snoisserpxe citemhtira gnitaulave ,gnit
.snoitalupinam  

 
TINU - ecafretnI O/I :III ,6808 ot gnicafretni dna noitarepo fo sedom suoiraV ,IPP 5528 :  

.retrevnoc D/A dna A/D ,yalpsiD ,draobyek gnicafretni  
cafretni yromem :secived decnavda htiw gnicafretnI  fo erutcurts tpurretni ,6808 ot gni

 laires :ecafretni noitacinummoC .enituor ecivres tpurretni ,elbat tpurretni rotcev ,6808
 dna erutcetihcra TRASU 1528 ,semehcs refsnart atad laires ,sdradnats noitacinummoc

.gnicafretni  
 

TINU - nocorciM ot noitcudortnI :VI srellort  ,rellortnocorcim 1508 fo weivrevo :
O/I ,erutcetihcra   .strop  

.smargorp elpmis ,508 fo tes noitcurtsni dna sedom gnisserdda ,noitazinagro yromeM  
 

TINU - lortnoc emiT laeR 1508 :V  lanretxe gnimmargorp ,stpurretni emit gnimmargorp :
erawdrah  .stpurretni  

 dna sremiT 1508 gnimmargorp ,stpurretni noitacinummoc laires eht gnimmargorP
.sretnuoc  

 
 
 



 

88  
 

:SKOOB TXET   
.1  2,HGMT ,gnicafretni dna srossecorporciM ,llaH.V.D dn  .6002 noitidE  
.2  3 ,relortnocorciM 1508 ehT ,alayA.J.htenneK dr  .gninraeL egagneC ,.dE  

 
:SKOOB ECNEREFER  

.1  slarehpirep dna srossecorporciM decnavdA -  ,inadnahcruhB M.K dna yaR.K.A
.6002 noitidE dn 2 ,HMT  

.2  snoitacilppa dna gnimmargorp dna erutcetihcrA .srellortnocorciM 1508 ehT - 
.9002 ,nosraeP ,ivallaP ehdnA ,oaR amU.K  

.3   metsys retupmoc orciM  dna gnimmargorP .erutcetihcra ylimaf 8808/6808
ngised - 2 IHP ,nosbiG AG dna uD dn  .noitidE  

 
 :semoctuO esruoC  

ot elba eb lliw tnedutS ehT  
.1  .seitilanoitcnuf sti dna serutcetihcra srossecorporcim 6808 ezylana  
.2  t laer rof smetsys desab rossecorporciM 6808 ngised  gnisu snoitacilppa emi

.MSAM dna egaugnaL ylbmessA ekil segaugnal gnimmargorp  
.3   6808 ot secived O/I dna slarehpirep lanretxe margorp dna ecafretni

.rossecorporcim  
.4   sti dna erutcetihcra s’rellortnocorcim 1508 fo scisab eht nialpxe

.seitilanoitcnuf  
.5   ngised .snoitacilppa emit laer rof stcejorp desab rellortnocorcim  
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GNISSECORP LANGIS LATIGID )B423E(  
 

 :sevitcejbO esruoC  
lliw tnedutS ehT  

.1  g te   ,ecneuqes ,esnopser eslupmi ,slangis emit etercsid fo stpecnoc latnemadnuf
orez - .snoitulos etats  

.2  u .snoitacilppa sti dna stpecnoc TFD dna TFTD ,SFD dnatsredn  

.3  a .PSD no noitacilppa dna retlif RII latigid & golana fo gningised dna ezylan  

.4  a  ngised dna ezylan .PSD no noitacilppa dna retlif RIF latigid & golana  

.5  l itlum dna htgnel drow etinif fo tpecnoc eht nrae - gnissecorp langis etar . 
 

  :noitcudortnI :I tinU  & slangis emit etercsiD :gnissecorP langiS latigiD ot noitcudortnI
,secneuqes  tsys tnairavni tfihs raenil  tnatsnoc raenil ,ytilasuac dna ,ytilibats ,sme

 emit etercsid fo noitatneserper niamod ycneuqerF ,snoitauqe ecnereffid tneiciffeoc
smetsys dna slangis . 

 :seires reiruoF etercsiD etercsiD fo seitreporP ,secneuqeS cidoireP fo noitatneserper SFD  
,seireS reiruoF  TZ dna TFTD ,TFD neewteb noitaleR . 

 
smrofsnarT reiruoF tsaF & smrofsnarT reiruoF etercsiD :II tinU  

smrofsnarT reiruoF etercsiD gnisu secneuqes fo noitulovnoc raenil ,TFD fo seitreporP :  
revO :TFD fo noitatupmoC ,TFD - revO ,dohtem ddA pal - .dohtem evaS pal  

 :smrofsnarT reiruoF tsaF  )TFF( smrofsnart reiruoF tsaF - xidaR - noitamiced 2 - ni - dna emit  
noitamiced - ni - TFF esrevnI ,smhtiroglA TFF ycneuqerf . 

 
sretliF latigiD RII :III tinU  

 snoitamixorppa retlif golanA – lif latigiD RII fo ngiseD ,vehsybehC dna htrowrettuB  sret
 noitamrofsnart raeniliB ,seuqinhcet tnairavni eslupmI dna petS ,sretlif golana morf

.snoitamrofsnart lartcepS ,dohtem  
 sretlif RII fo noitazilaeR – smrof lellaraP dna edacsaC ,cinonaC ,tceriD . 

 
sretliF latigiD RIF :VI tinU  

 RIF fo scitsiretcarahC  reiruoF :sretliF RIF fo ngiseD ,esnopser ycneuqerF ,sretliF latigiD
 ,euqinhcet gnilpmaS ycneuqerF ,seuqinhceT wodniW gnisu sretliF latigiD ,dohteM

sretlif RIF & RII fo nosirapmoC . 
sretliF RIF fo noitazilaeR sahp raeniL dna noitazilaer edacsac ,mrof tceriD : .noitazilaeR e  

 
gnissecorP langiS latigiD etaritluM :V tinU  

 etaR gnilpmaS ,noitalopretni ,gnilpmas pU ,noitamiceD ,gnilpmas nwod ,noitcudortnI
 itlum fo snoitacilppA ,gnilpmaser fo tpecnoC ,slangis ssap dnab fo noisrevnoc ,noisrevnoC

gnissecorp langis etar . 



 

09  
 

: stceffE htgneL droW etiniF dnuoR ,snoitallicso wolfrevO ,selcyc timiL - RII ni esion ffo  
 ,wolfrevo tneverp ot sdohteM ,esion ffo dnuor tuptuo lanoitatupmoC ,sretlif latigid

azitnauq tneiciffeoc fo tnemerusaeM ,esion wolfrevo dna ffo dnuor neewteb ffoedarT  noit
elop hguorht stceffe - .stceffe dnab daeD ,tnemevom orez  

 
:SKOOB TXET  

.1   ,sikaorP .G nhoJ :snoitacilppA dna ,smhtiroglA ,selpicnirP ,gnissecorP langiS latigiD
.7002 ,IHP / noitacudE nosraeP ,sikalonaM .G sirtimiD   

.2  gnissecorP langiS latigiD -  ,ubaB hsemaR.R 5 HCETICS HT  .dE  
 

:SKOOB ECNEREFER  
.1   baltaM gnisu gnissecorP langiS latigiD fo slatnemadnuF –  ,gnillihcS .J treboR

7002 ,nosmohT ,sirraH .L ardnaS .  
.2   gnissecorP langiS latigiD – 5102 ,snoitacilbuP drofxO ,tawaR ramuK nurT .  
.3   gnissecorP langiS emiT etercsiD – 9002 ,IHP ,reffahcS .W.R dna miehneppO .V .A . 

 
 :semoctuO esruoC  

The st du ent wi ll  eb  able to 
.1  d  ,ecneuqes ,esnopser eslupmi ,slangis emit etercsid fo stpecnoc latnemadnuf enife

orez - .snoitulos etats  
.2  d  ecalpaL ,smrofsnart reiruoF gnisu stluser eht hsiugnitsi Z ,mrofsnarT -  mrofsnart

.gnissecorp langis ni TFF dna TFD fo noitacilppa dna  
.3  d .euqinhcet vehsybehC dna htrowrettuB gnisu sretlif RII ngise  
.4  d .euqinhcet wodniw gnisu sretlif RIF ngise  
.5  a itlum dna htgnel drow etinif eht ssecca & ylpp -  ni gnissecorp langis etar  tnereffid

.smetsys noitacinummoc  
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    SMETSYS GNITAREPO DNA NOITAZINAGRO RETUPMOC )C423E(  
                                                            evitcelE lanoisseforP( - )I  

 
:sevitcejbO esruoC   

lliw tnedutS ehT  
.1   latigid a fo noitarepo dna erutcurts cisab eht fo gnidnatsrednu hguoroht a evah

.retupmoc  
.2   eht fo noitarepo eht liated ni ssucsid  & smhtirogla eht gnidulcni tinu citemhtira

dexif fo noitatnemelpmi - gnitaolf dna tniop -  ,noitcartbus ,noitidda tniop
.noisivid & noitacilpitlum  

.3   O/I dradnats dna secived O/I htiw gnitacinummoc fo syaw tnereffid eht yduts
.secafretni  

.4  mem lacihcrareih eht yduts  lautriv dna seiromem ehcac gnidulcni metsys yro
.yromem  

.5   yromem metsys gnitarepo fo snoitcnuf fo egdelwonk eht etartsnomed
 ytiruces ,smetsys detubirtsid ,ecafretni dna metsys elif ,gniludehcs tnemeganam

.skcol daed dna  
 

TINU - sretupmoc fo erutcurtS cisaB :1 lanoitarepo cisaB ,tinu lanoitcnuF ,sepyT retupmoc :  
 ,sretupmoc itluM dna srossecorpitluM ,ecnamrofreP ,erawtfoS ,serutcurtS suB ,stpecnoc

 gnitaolF ,noitatneserper tniop dexiF ,noitatneserpeR ataD – .noitatneserper tniop  
orciM dna egaugnaL refsnarT retsigeR   retsigeR ,egaugnaL refsnarT retsigeR :snoitarepO

 orciM cigoL ,snoitarepo orciM citemhtirA ,srefsnarT yromeM dna suB refsnarT
 dna ,sedoc noitcurtsnI ,tinu tfihs cigoL citemhtirA ,snoitarepo orciM tfihS ,snoitarepO

snoitcurtsni retupmoc sretsigeR retupmoc -i .elcyc noitcurtsn  
 

TINU - yromeM :II -  :snoitcurtsni ecnerefeR tupni -  KCATS ,tpurretni dna tuptuo
,noitazinagrO  .sedom gnisserdda ,stamrof noitcurtsni  

.retupmoc tes noitcurtsni decuder ,lortnoc margorp ,noitalupinam dna refsnart ATAD  
 

TINU -  orciM :III lortnoc demmargorp  orcim ,gnicneuqes sserddA ,yromem lortnoc :
margorp  .lortnoc demmargorp orcim ,lortnoc deriw drah ,tinu lortnoc fo ngised ,selpmaxe  

daer ,seiromem MAR rotcudnocimes fo stpecnoc cisaB :metsyS yromeM ehT -  ylno
rofrep seiromem ehcac ,seiromem  yradnoces seiromem lautriv ,snoitaredisnoc ecnam

.DIAR ot noitcudortni ,egarots  
 

TINU - tupnI :VI - noitazinagrO tuptuO tupni ,secived larehpirep : - .ecafretni tuptuo  
tupni ,ssecca yromem tcerid ,tpurretni ytiroirp ,sedom refsnart atad suonorhcnysA -  tuptuo

ecorp .)POI ( ross  
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 ,suB )ICP( tcennocretni ,stnenopmoc larehpirep ot noitcudortni noitacinummoc laireS
.4931EEEI ,BSU ,232SR ekil slocotorp noitacinummoc laires dradnats ot noitcudortni  

 
TINU - weivrevo metsys gnitarepO :V  smetsys gnitarepo retupmoc fo weivrevo : ,snoitcnuf  

 smetsys gnitarepo ,smetsys esoprup laiceps ,smetsys detubirtsiD ,ytiruces dna noitcetorp
 gnitarepo ,smargorp metsys ,sllac smetsys dna secivres metsys gnitarepo serutcurts

.noitareneg smetsys  
acolla yromeM suougitnoc ,gnippawS :tnemeganaM yromeM  erutcurts ,gnigap ,noit o  eht f

 ,noitatnemges ,elbat egap egap ,gnigap dnamed ,yromem lautriv -  tnemecalpeR
 seiduts esac gnihsarht ,semarf fo noitacolla ,smhtirogla – .swodniw ,xuniL ,XINU  

 
:skooB txeT  

.1  noitazinagro retupmoC - as ,cisenarV sknovZ ,rehcamaH lrac 5 ,ykaZ aef ht   ,noitidE
.lliH warGcM  

.2  erutcetihcrA smetsys retupmoC - 3,onaM siroM M dr  nosraep ,noitidE . 

:secnerefeR  
.1   erutcetihcrA dna noitazinagro retupmoC – 6 sgnillats mailliW ht  .nosraeP ,noitidE  
.2  noitazinagro retupmoc derutcurtS -  ht4 ,muabnenaT.S werdnA .IHP noitidE  
.3  ngised dna noitazinagro retupmoc fo latnemadnuF -  amaaraviS  regnirps idumadnaD

.tni  .noitidE  
 

:semoctuO esruoC   
:ot elba eb lliw tnedutS ehT  

.1  retupmoc latigid a fo erutcurts ngised . 

.2  metsys rebmun yranib fo snoitarepo citemhtirA ezylana . 

.3  ezinagro   O/I eht dna tinU yromeM ,tinU lacigoL dna citemhtirA ,tinU lortnoC eht
.tinu  

.4  .sllac metsys ,sepyt ,snoitcnuf metsys etupmoc  

.5  ecnadiova kcol daed dna seuqinhcet tnemeganam yromeM ezylana . 
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

hceT.B  .  ECE  L T-P-D C 
 raeY III - retsemeS II  4 0-0-0 4 

SNOITACINUMMOC MURTCEPS DAERPS )D423E(  
                                                           evitcelE lanoisseforP( - )I  

 :sevitcejbO esruoC  
lliw tneduts ehT  

.1  yduts  noitacinummoc ni snoitacilppa cisab sti dna murtcepS daerps eht . 

.2  nevig eb  murtcepS daerpS fo sepyt tnereffid ot erusopxe na htiw . .seuqinhcet  

.3  k murtcepS daerpS fo snoitacilppa laicremmoc eht won .  

.4  u .selpicnirp AMDC dnatsredn  

.5  a  ecnamrofrep esylan S daerpS fo .stnemnorivne gnimmaJ ni smetsyS murtcep  
 

 TINU –  :I  daerpS fo stpecnoC latnemadnuF :smetsyS murtcepS daerpS ot noitcudortnI
murtcepS   ,murtcepS daerpS ecneuqeS tceriD ,secneuqeS esioN oduesP ,smetsyS

erF ecneuqeS tceriD dirbyH ,murtcepS daerpS poH ycneuqerF  daerpS poH ycneuq
.sseccA elpitluM noisiviD edoC ,murtcepS  

 ,snoitinifeD ,noitcudortnI :smetsyS murtcepS daerpS rof secneuqeS retsigeR tfihS yraniB
 htgneL lamixaM ,slatnemadnuF rotareneG ecneuqeS dna dnuorgkcaB lacitamehtaM

.sedoC dloG ,secneuqeS  
 

 TINU -  :II esaB ,slangiS dnabediW fo gnikcarT mumitpO ,noitcudortnI :spooL gnikcarT edoC  
yaleD dnaB - uaT ,pooL gnikcarT kcoL - noN rehtiD -  rehtiD elbuoD ,pooL gnikcarT tnerehoC

noN - .pooL gnikcarT tnerehoC  
 

 TINU -  :III  revieceR eht fo noitazinorhcnyS laitinI melborP ,noitcudortnI :edoC gnidaerpS  
.rezinorhcnyS mumitpO eht dna noitinifeD  

 ,retliF dehctaM a gnisu noitazinorhcnyS ,seuqinhceT noitazinorhcnyS hcraeS laireS
.edoC gnidaerpS devieceR eht detamitsE yb noitazinorhcnyS  

 
 TINU -  :VI uM noisiviD edoC ralulleC ediW ,noitcudortnI :selpicnirP )AMDC( sseccA elpitl  

eR resU elgniS ,metsyS AMDC ralulleC eht ,lennahC eliboM dnaB  resU itluM a ni reviec
.lennahC  

itluM ,yticapaC metsyS AMDC - itluM lamitpO :oidaR ralulleC AMDC ni noitceteD resU -  resU
itpobuS raeniL ,noitceteD  ,semehcS noitceteD tabmoC ecnerefretnI ,srotceteD lam

.seuqinhceT noitallecnaC ecnerefretnI  
 

 TINU -  :V daerpS :stnemnorivnE gnimmaJ ni smetsyS murtcepS daerpS fo ecnamrofreP  
 smetsyS murtcepS daerpS fo ecnamrofreP ,ledoM metsyS noitacinummoC murtcepS

uohtiw .gnidoC t  
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 yratnemelE :noitcerroC rorrE drawroF htiw smetsyS murtcepS daerpS fo ecnamrofreP
 ,ytilibaborP rorrE fo noitaluclaC ,eluR gnidoceD mumitpO ,stpecnoC gnidoC kcolB

tiB dna gnidoceD ,mhtiroglA ibretiV ,stpecnoC gnidoC noitulovnoC yratnemelE - taR rorrE .e  
 

:skooB txeT  
.1  regoR ,remeiZ E regdoR   htroB E divaD dna nosreteP .L

 

 daerpS ot noticudortnI―
noitacinummoC murtcepS - .5991 ,noitidE ts1 ,nosraeP  

    ubA ilA asoM   .2 -  ffehgR   

 

moC  sseleriW  AMDC  ot  noticudortnI―               rieveslE ,snoitacinum         
snoitacilbuP .8002  ,  

 
:skooB ecnerefeR  

.1   egroeG  melliG cM .D eralC ,repooC .R

 

 daerpS dna notiacinummoC nredoM―
 ,murtcepS .6891 ,lliH warGcM  

.2   .j werdnA ibretiV

 

―  fo selpicnirP  :AMDC  ,noitacinummoc murtceps daerps   
nosraeP  .5991 ,noitidE ts1 ,noitacudE  

.3   reheF olimaK

 

iW―  ,snoitacinummoC latigiD sseler  .9002 ,IHP  
.4  nosdrahciR werdnA

 

,koobdnaH ngiseD AMDCW―   ,sserP ytisrevinU egdirbmaC
.5002  

.5    eeL evetS - daerpS  .2002 ,lliH warGcM ,AMDC murtcepS  
 

 :semoctuO esruoC  
ot elba eb lliw tnedutS ehT  

.1  serutaef eht tciped  .seuqinhcet reirracitlum dna murtceps daerps  

.2   .stamrof noitaludom murtceps daerps fo segatnavda dna sepyt eht ebircsed  

.3   .stamrof noitaludom murtceps daerps fo ecnamrofrep eht ezylana  

.4  ps daerps no ecnerefretni fo tcapmi eht gnicuder rof seuqinhcet ebircsed  murtce
.slangis  

.5  g  esylana dna selpicnirp cisab AMDC tuoba egdelwonk te  ecnamrofrep  daerpS fo
.noitcerroc rorre drawrof dna stnemnorivne gnimmaJ ni smetsyS murtcepS  
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 III  raeY - retsemeS II  4 0-0-0 4 

NGISED METSYS LATIGID )E423E(  
        evitcelE lanoisseforP( - )I  

 
:sevitcejbO esruoC   

 lliw tnedutS ehT  
.1  u enihcaM laitneuqeS fo noitamrofsnarT dna noitaziminiM eht dnatsredn . 
.2  d  latigid ni stiucric lanoitanibmoC suoirav ngise .ngised  
.3  d .stiucric latigid rof strahC MS etartsnome  
.4  f .stiucric latigid ni noitareneG nrettaP tseT & gniledoM tluaF ezirailima  
.5  g stiucriC laitneuqeS ni sisongaiD tluaF tuoba egdelwonk nia . 

 TINU - senihcaM laitneuqeS fo noitamrofsnarT dna noitaziminiM :I   
ehT   ledoM etatS etiniF –  MSF fo snoitatimil dna seitilibapaC –  dna ecnelaviuqe etatS

 noitaziminim enihcam – .senihcam deificeps yletelpmocni fo noitacifilpmiS  
 ledom edom latnemadnuF –  elbat wolF –  noitcuder etatS –  srevoc desolc laminiM – 

aH dna selcyC ,secaR .sdraz  
 

 TINU - ngiseD latigiD :II   
 23 ,reddA DCB ,sALP dna sLAP ,sMOR gnisU ngiseD latigiD –  rof shparg etatS ,redda tib

 ,reilpitlum yarrA ,reilpitlum dda dna tfihs A ,rellortnoC dna draoberocS ,stiucric lortnoc
.redivid yraniB ,rennacS dapyeK  

 
 TINU - :III  strahC MS   

 noitatnemelpmI ,trahC MS fo noitazilaeR ,strahC MS fo noitavireD ,strahc enihcam etatS
.rellortnoc emag ecid ,reilpitluM yraniB fo  

 
 TINU - noitareneG nrettaP tseT & gniledoM tluaF :VI   

 ledom tluaF cigoL – ycnadnudeR & noitceted tluaF -  tluaF  noitacol tluaf dna ecnelaviuqe –
 ecnanimod tluaF –  ledom tluaf ta kcuts elgniS –  sledom tluaf ta kcuts elpitluM –  gnigdirB

.ledom tluaf  
 sdohtem lanoitnevnoc yb stiucric lanoitanibmoc fo sisongaid tluaF –  noitazitisnes htaP

 dohtem ecnereffiD naelooB ,seuqinhcet –  mhtirogla ivahoK –  smhtirogla tseT –  D
 tset dna sisylana erutangiS ,gnitset tnuoc noitisnarT ,gnitset modnaR ,MEDOP ,mhtirogla

rb .stluaf gnigdi  
 

 TINU - stiucriC laitneuqeS ni sisongaiD tluaF :V   
 hcaorppA kcehC noitisnarT ,hcaorppA tseT tiucriC –  tluaf dna noitacifitnedi etatS

tnemirepxe noitceted tluaf fo ngiseD ,noitacifitnedi enihcaM ,tnemirepxe noitceted . 
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:SKOOB TXET  
.1   ngiseD cigoL fo slatnemadnuF – 5 ,htoR .H selrahC ht   .gninraeL egagneC ,.dE   
.2  tseT dna gnitseT smetsyS latigiD  ngiseD elba –  ,icivomarbA noriM  reuerB .A nivleM

namdeirF .D ruhtrA dna -  .cnI snoS & yeliW nhoJ  
.3   yroehT ngiseD cigoL – IHP ,sawsiB .N .N .  

 
:SKOOB ECNEREFER  

.1   yroehT atamotuA etiniF dna gnihctiwS – 2 , ivahoK .Z dn  HMT ,1002 ,.dE .   

.2   ngiseD latigiD – 4 ,itteliC.D.M ,onaM sirroM ht   .IHP ,noitidE  

.3   ngiseD cigoL dna stiucriC latigiD – IHP , eeL .C leumaS .  
 

:semoctuO esruoC   
s ehT  elba eb lliw tnedut ot  
.1  a enihcaM laitneuqeS fo noitamrofsnarT dna noitaziminiM eht ylpp . 
.2  d .stiucric lanoitanibmoC suoirav ngise  
.3  c .stiucric latigid rof strahC MS tcurtsno  
.4  a noitareneG nrettaP tseT & gniledoM tluaF ezylan . 
.5  e stiucriC laitneuqeS ni sisongaiD tluaF enimax . 
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 .B.J YGOLONHCET & GNIREENIGNE FO ETUTITSNI  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY III - retsemeS II  4 0-0-0 4 

NGISED STIUCRIC FR )F423E(  
          evitcelE lanoisseforP( - )II  

 :sevitcejbO esruoC  
lliw tnedutS ehT  

.1  i  oidar fo tpecnoc dna yroeht eht ecudortn stiucric detargetni ycneuqerf . 

.2  s  tiucric ycneuqerf hgih ,yroeht enil  noissimsnart fo stpecnoc latnemadnuf  ydut
ruoivaheb .  

.3   rewop ,skrowten retlif skrowten gnihctam dna gninut dna gningised dnatsrednu
S dna skrowten trop owt ,sreifilpma - .sretemarap  

.4  a ezylan  stiucric ycneuqerf oidar fo sretemarap ecnamrofrep eht . 

.5  .stiucric FR fo ngised eht ni tennoS sa hcus sloot DAC esu ot elba eb  
 

tinU -  :noitcudortnI :I oidar fo ecnatropmI   ,stinu dna snoisnemiD ,ngised ycneuqerf
ycneuqerf  roivaheb FR .murtceps   ,srotsiser ycneuqerf hgiH :stnenopmoc evissap fo

.srotcudni dna sroticapac  
 ecafrus ,sroticapac pihc ,srotsiser pihC :snoitaredisnoc draob tiucriC dna stnenopmoc pihC

.srotcudni detnuom  
 

tinU -  :sisylanA eniL noissimsnarT :II owT - a senil laixaoC ,senil eriw .senil pirtsorciM dn  
 etalp lellarap a rof sretemarap tiucriC ,swal cisaB ,noitatneserper tiucric tnelaviuqE
 wal tnerruc dna egatlov ffohhcriK :noitauqE eniL noissimsnarT lareneG .enil noissimsnart

reneg ,sevaw tnerruc dna egatlov gnilevarT ,snoitatneserper  ,noitinifed ecnadepmi la
 .ledom enil noissimsnart sselssoL  

 noitcelfer egatloV :enil noissimsnart sselssol detanimreT  .seniL noissimsnarT pirtsorciM
 detanimret laicepS .sevaw gnidnats ,yticolev esahp dna tnatsnoc noitagaporp ,tneiciffeoc

tupnI :snoitidnoc   ,enil noissimsnart tiucric trohS ,enil sselssol detanimret fo ecnadepmi
 dedaoL dna decruoS .enil noissimsnart evaw retrauQ ,enil noissimsnart tiucric nepO
 a rof snoitaredisnoc rewoP ,ecruos fo noitatneserper rosahP :eniL noissimsnarT

ni ,enil noissimsnart .ssol noitresni dna ssol nruter ,gnihctam ecnadepmi tup  
 

tinU -  : trahC htimS ehT :III  ecnadepmI dezilamroN ,mrof rosahP ni tneiciffeoc noitcelfeR  
 ecnadepmI ,noitatneserper lacihparg ,noitauqe tneiciffeoc noitcelfer cirtemaraP ,noitauqe

 rof noitamrofsnart  .snoitidnoc noitamrofsnart laicepS ,oitar evaw gnidnatS ,daol lareneg
 lacihparg lanoitiddA ,noitauqe ecnattimda cirtemaraP :snoitamrofsnarT ecnattimdA

 .syalpsid  
 lellaraP ,snoitcennoc L dna R fo snoitcennoc lellaraP : snoitcennoC seires dna lellaraP

cennoc  seireS ,snoitcennoc L dna R fo snoitcennoc seireS ,snoitcennoc C dna R fo snoit
.krowteN T a fo elpmaxE ,snoitcennoc C dna R fo snoitcennoc  
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tinU -  : ngiseD retliF FR :VI ,retlif ssap hgiH ,retlif ssap woL ,sretemarap dna sepyt retliF  
f potsdnaB dna ssapdnaB  epyt htrowrettuB :snoitazilaeR retliF laicepS .ssoL noitresnI ,retli

 .ngised ssap wol dradnats fo noitazilamroneD ,sretlif epyt vehsybehC ,retlif  
 pirtsorciM fo selpmaxE dna seititnedI s‘adoruK ,stnemelE tinU : noitatnemelpmI retliF

 delpuoC .ngiseD retliF  ,ngiseD retliF ssapdnaB ,noitaticxE edoM nevE dna ddO :sretliF
.selpmaxe ngiseD ,stnemele retlif ssapdnab gnidacsaC  

 
tinU -  :stnenopmoC FR evitcA :V fo seitreporp lacisyhP : scisaB rotcudnocimeS  

NP ,srotcudnocimes - ykttohcS ,noitcnuJ  ralopiB .tcatnoc -  :srotsisnarT noitcnuJ
 tceffE dleiF FR .seulav gnitimiL ,ruoivaheb erutarepmeT ,ytilanoitcnuF ,noitcurtsnoC
 hgiH  .seulav gnitimiL ,esnopser ycneuqerF ,ytilanoitcnuF ,noitcurtsnoC :srotsisnarT

ytiliboM nortcelE . 
 ,noitcurtsnoC :srotsisnarT  tnenopmoC FR evitcA  .esnopser ycneuqerF ,ytilanoitcnuF

egraL : sledoM rotsisnarT :gniledoM - llamS ,sledoM TJB langis - egraL ,sledoM TJB langis -
llamS ,sledoM TEF langis -  CD :seciveD evitcA fo tnemerusaeM .sledoM TEF langis

tsisnarT ralopiB fo noitaziretcarahC  ralopiB fo sretemarap CA fo stnemerusaeM ,sro
.sretemaraP rotsisnarT srotsisnarT ralopiB tceffE dleiF fo tnemerusaeM ,srotsisnarT  

 
KOOB TXET  

 snoitacilppA & yroehT ngiseD tiucriC FR .1 – 2( rehsilbup llah ecitnerp dn .)  
 & yroehT :ngiseD tiucriC FR .2 noitidE dn2 ,snoitacilppA . 

 
SKOOB ECNEREFER  

.1   yb snoitacilppA dna yroehT :ngiseD tiucriC FR giwduL dlohnieR . 

 :semoctuO esruoC  
Th  e st du en w t i  eb ll abl  e to 

.1   tnanoser fo smetsyS dna stnenopmoc ,stiucric FR lareneg fo egdelwonk ylppa
 .stiucric  

.2    .snoitacilppa FR ni trahC htims esu  

.3   skrowten trop owt fo sretlif FR evissap dna skrowten gnihctam ecnadepmi ngised
S dna -  .sreifilpma rewop FR fo sretemarap  

.4  oot DAC esu  .ngised tiucric FR ni sl  

.5  .stnenopmoc FR evitca fo egdelwonk niag  
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY III - retsemeS II  4 0-0-0 4 

skrowteN dna smetsyS gnihctiwS noitacinummoceleT)G423E(  
lanoisseforP(  evitcelE - )II  

                                                            )MCE ,ECE ot nommoC(  
 

 :sevitcejbO esruoC  
lliw tneduts ehT  

.1   teg tekram dna secivres sti dna yrtsudni noitacinummocelet eht tuoba egdelwonk .  

.2  U  .seuqinhcet gnihctiws fo scitsiretcarahc lanoitarepo eht dnatsredn  

.3   .sepyt gnihctiwS tnereffid fo elpicnirp gnikrow eht yduts  

.4  skrowten gnihctiws fo selpicnirp gnikrow eht yduts . 

.5  u .sseccA rebircsbuS latigiD fo tpecnoc gnikrow eht dnatsredn  
 

hctiwS :I TINU smetsyS gni  
 gnihctiws a fo snoitcnuf ,metsys gnihctiws a fo scisaB ;snoitacinummoceleT fo noitulovE

regwortS ,metsys   001;sretemarap ngiseD ,gnihctiws pets yb pets ,stnenopmoc gnihctiws
 fo elpicnirP ,egnahcxe eniL 000,01 ;egnahcxE gnikcolB enil 0001;metsys gnihctiws enil
 rabssorC ,ygolonhceT tniop ssorC ;snoitarugifnoc hctiws rabssorC ;gnihctiws rabssorC

zinagro egnahcxE .smetsys gnihctiws latigid dna cinortcelE ;gniknurt lareneg A ;noita  
 :ciffarT snoitacinummoceleT oitcudortnI  ;noitsegnoc ;ciffart fo tinU ;n  ciffarT

A ;tnemerusaem  tsoL ;ledom lacitamehtaM - smetsys llac -  ;ecnamrofrep ciffarT ;yroehT
sU ;mednaT ni smetsys ssoL smetsys gniueuQ ;selbat ciffart fo e -  gnalrE dnoces eht

 ;stluser lufesu rehto emos ;yticapac eueuQ etiniF ;yaleD fo ytilibaborP ; noitubirtsid
 yaleD fo snoitacilppA ;selbat yaleD ;mednat ni seueuQ ;revres elgnis a htiw smetsyS

.ealumrof  
 gnihctiwS :II TINU skrowteN  

 egats ruof dna eerhT ,owT ;selpicnirP gnidarG  ;skrowten egats elgniS ,noitcudortnI
 .skrowten  

 :gnihctiws noisiviD emiT emit noisivid emit cisab ;gnihctiws ecaps noisivid emit cisaB  
mit dexelpitlum emiT ;gnihctiws ecaps dexelpitlum emiT ;gnihctiws  ;gnihctiws e

.gnihctiws noitanibmoC egats eerhT ;gnihctiws noitanibmoC  
 :smetsys gnihctiws fo lortnoC snoitcnuf gnissecorp llac - langis ;snoitarepo fo ecneuqes  

 dna ytilibaliavA ;ytilibaileR ;lortnoc nommoc ;smargaid noitisnart etatS ;segnahcxe
rotS ,ytiruces .lortnoc margorp de  

gnilangiS :III TINU  
 MDF ;stiucric knurt dna snoitcnuJ ycneuqerf oiduA ;gnilangis eniL remotsuC ;noitcudortnI

smetsys reirrac -  retsigeR retnI ;gnilangis MCP ;gnilangis )FV( dnalnI ;gnilangis dnab tuO
.gnilangis  

gnilangis lennahc nommoC  selpicnirp -  metsys gnilangis TTICC ;skrowten gnilangis lareneG
 langiS ;locotorp lortnoc knil atad level hgiH ;7 rebmun metsys gnilangis TTICC ;6 rebmun

.dleif noitamrofni gnilangis ehT ;stinu  



 

001  
 

gnihctiwS tekcaP :VI TINU  
ixelpitlum lacitsitatS ;noitcudortnI skrowten aerA ediw dna lacoL ;gn -  gniR ,skrowten suB

 elacs egraL ;skrowteN rebif lacitpO ,skrowten gniR dna sub fo nosirapmoc ,skrowten
skrowten  ;yaler emarF ;sdradnatS ;lortnoc wolF ;gnituoR ;stiucric lautriv dna margataD ;

skrowten dnabdaorB - cnysA ;lareneG .sehctiws MTA ;edom refsnarT suonorh  
skrowteN :V TINU  

 latigiD secivres detargetnI ,skrowteN latigiD detargetnI ,skrowteN golanA ,noitcudortnI
;skrowteN oidaR ralulleC ;skrowteN   ;gnigrahc ;skrowteN etavirp ;skrowteN tnegilletnI

gnituoR -  ,citamotuA ,lareneG .gnituor evitanretlA  
:skooB txeT  

.1 nosraeP ,doolF E.J ,skrowteN ciffarT dna gnihctiwS snoitacinummoceleT    
.6002 ,noitcudE  

 .2  najaragayT ,skrowteN dna smetsys gnihctiwS snoitacinummoceleT  
6002 ,.dtL .tvP aidnI fo llah ecitnerP ,nahtanawsiV . 

:secnerefeR  
.1   dr3 ,noitidE tnedutS lanoitanretnI yeliW nhoJ ,ymalleB C nhoJ ,ynohpeleT latigiD

.0002 ,noitidE   
.2    dn2 ,HMT ,nazuoreF .A zuorheB ,gnikrowteN dna snoitacinummoC ataD

.0002 ,noitidE   
.3  inummoC ataD ot noitcudortnI  ,isamoT ,gnikrowteN dna snoitac  nosraeP

.7002 ,noitidE ts1 ,noitacudE  
 

 :semoctuO esruoC  
The st du ent wi ll  eb  able t :o  

.1  .noitarepo gnihctiws etartsnomed  

.2  seussi detaler krowten dna ciffart evloser ot ytilibaborp fo stpecnoc eht ylppa .  

.3   gnikcolb dna smetsys suoirav srevoc taht gnireenigne ciffart ni smelborp evlos  
     egnahcxe na ezinagro dna gnigrahc ,nalp gnirebmun ,sledom . 

.4  nalp noissimsnarT dna gnituor ,yhcrareih gnihctiwS ezylana . 

.5  snoitacificeps eht teem ot sehctiws ST/TS ngised . 
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY III - retsemeS II  0 0-3-0 2 

BAL SRELLORTNOCORCIM DNA SROSSECORPORCIM )0123E(  
 :sevitcejbO esruoC  

lliw tnedutS ehT  
.1  eht gnidivorp dna smargorp level ylbmessa  poleved  srossecorp eht fo scisab . 
.2  rossecorp eht ot secived lanretxe eht gnicafretni no noitadnuof dilos niag . 
.3   etaerc  smelborp emit laer eht rof snoitulos .  
.4  .1508 ni noitarepo TRAU fo gnikrow eht dnatsrednU  
.5  .7528/7328 rellortnoc AMD fo egdelwonk teg  

 fo tsiL :stnemirepxE  
 eht etucexe dna relbmessa rof nettirw eb ot era stnemirepxe/smargorp gniwolloF ehT

.stik 1508 dna 6808 htiw emas  
.)sedoM gnisserddA suoiraV gnisu( 6808 rof snoitarepo citemhtira tib 61 rof smargorP .1  

.6808 rof yarra na gnitros rof margorP .2  
 .6808 rof gnirts a ni retcarahc ro rebmun a rof gnihcraes rof margorP .3

.6808 rof snoitalupinam gnirts rof margorP.4  
 .6808 gnisu ngised kcolc latigid rof margorP .5  

.6808 ot CAD dna CDA gnicafretnI .6  
srossecorporcim owt neewteb noitacinummoc lellaraP .7   .5528 gnisu  

 .1528 gnisu stik rossecorporcim owt neewteb noitacinummoc laireS .8  
.rotom reppets lortnoc ot gnimmargorp dna 6808 ot gnicafretnI .9  

.1508 fo snoitcurtsni noitalupinam tib dna lacigol ,citemhtira gnisu gnimmargorP .01  
iT yfirev dna margorP11  .1508 ni retnuoC /rem  

1508 ni gnildnah tpurretnI yfirev dna margorP .21 .  
 .1508 ni noitarepO TRAU .31  

 .CP dna tik 1508 neewteb noitacinummoC .41  
.1508 ot DCL gnicafretnI .51  

.1508 ot draobyeK /xirtaM gnicafretnI .61  
 ot larehpireP morf refsnarT ataD .71 .7528 / 7328 rellortnoc AMD hguorht yromeM  

 :etoN - .detcudnoc eb ot stnemirepxe 21 fo muminiM  
 :semoctuO esruoC  

ot elba eb lliw tnedutS ehT  
.1   rof smetsys desab rellortnocorcim ,rossecorporcim tnemelpmi dna ngised

.snoitacilppa emit laer suoirav  
.2   eht ezylana .MSAM gnisu smargorp  
.3  .slarehpirep suoirav htiw rossecorporcim ecafretni  
.4  .slarehpirep suoirav htiw rellortnocorcim ecafretni  
.5  smelborp emit laer eht rof snoitulos dna stcudorp levon etaerc . 
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY III - retsemeS II  0 0-3-0 2 

BAL GNISSECORP LANGIS LATIGID )1123E(  
 :sevitcejbO esruoC  

lliw tnedutS ehT  
.1  sisab lacitcarp a no egdelwonk laciteroeht ylppa  
.2   ezirailimaf htiw  .snoitcnuf & gnimmargorp BALTAM fo egdelwonk  
.3  dna ezylana  BALTAM gnisu sretlif & slangis tnereffid ngised   
.4   eht teg srossecorP PSD 3176C023SMT tik reniart fo egdelwonk cisab . 
.5  .sretlif tnereffid fo noitatnemelpmi no egdelwonk lacitcarp niag  

 / weiv baL / BALTAM gnisU( erawtfos ni detnemelpmi eb llahs smargorp ehT  C
 / alorotoM / secived golanA / IT gnisU( erawdrah dna )tnelaviuqE EVATCO/gnimmargorp

.)srossecorp PSD tnelaviuqE  
.1   ecnereffid evisrucer no desab langis / mrofevaw ladiosuniS fo noitareneG

snoitauqe . 

.2  langis TD nevig fo TFDI / TFD dnif oT . 

.3   ycneuqerf dnif oT           /noitcnuF refsnarT( ni nevig metsys nevig a fo esnopser
.)mrof noitauqe laitnereffiD  

.4   ecneuqes nevig fo TFF fo noitatnemelpmI  

.5  .)s(langis nevig a fo murtcepS rewoP fo noitanimreteD  

.6  ecneuqes nevig a rof retlif RIF PL fo noitatnemelpmI . 

.7   nevig a rof retlif RIF PH fo noitatnemelpmI ecneuqes . 

.8   ecneuqes nevig a rof retlif RII PL fo noitatnemelpmI  

.9  ecneuqes nevig a rof retlif RII PH fo noitatnemelpmI .  

.01  gniretlif hguorht langis ladiosuniS fo noitareneG . 

.11  slangis FMTD fo noitareneG . 

.21  noitatnemelpmI   ssecorP noitamiceD fo  

.31   ssecorP noitalopretnI fo noitatnemelpmI  

.41  sretrevnoc etar gnilpmas D/I fo noitatnemelpmI . 

.51   enohporcim fo yalpsid ycneuqerf dna emit a tolp ot sa hcus noitacilppa oiduA
 evitcepser rieht htiw hctam dna elif vaw. a daeR .PSD gnisu enisoc a sulp
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 .smargortceps  

.61   ecnerefretni ,evomer neht dna zHK 3 evoba esion ddA :lavomer esioN
H 004 gnisu noisserppus .enot z  

.71  .smetsys redro dnoces dna redro tsrif fo esnopser eslupmI  

 :etoN - .detcudnoc eb ot sah stnemirepxe 21 fo muminiM  
 

 :semoctuO esruoC  
The st du ent wi ll  eb  able to 

.1  .snoitcnuf BALTAM htiw krow  

.2  sed dna ezylana .sretlif dna slangis tnereffid ngi  

.3   edivorp srossecorP PSD 3176C023SMT tik reniart fo egdelwonk cisab eht . 

.4  .sretlif tnereffid fo noitatnemelpmi no egdelwonk lacitcarp niag  

.5  .stcejorp desab PSD wen ngised  
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY III - retsemeS II  0 0-2-0 1 

( 2123E SLLIKS YTILIBAYOLPME )  
)MCE & TI ,ESC ,ECE ,EEE ot nommoC(  

 
:sevitcejbO esruoC  

lliw tneduts ehT  
.laudividni na ni slliks ytilibayolpme poleved .1  

.slliks gninetsil eht ecnahne .2  
 gnitirw dna gnikaeps ,gnidaer poleved .3 .slliks  

.slliks ytivitaerc ylppa .4  
.sweivretni ecaf yltnedifnoc .5  

 

GNINETSIL : 
     noisneherpmoC gninetsiL .1 -  

         gninetsiL evitcA • sesicrexe  
GNIDAER : 

     noisneherpmoC gnidaeR .2 – segassaP 4  
    weiveR kooB.3 - tnemtrapeD eht yb debircserp tsil eht gnoma levoN ynA  
    tseT ezolC.4  

GNIKAEPS : 
    gnikaM dA • eropmetxE .5  
    noitatneserp retsoP • syalP tcA enO.6  
    sweivretnI kcoM • gnikaepS cilbuP.7  
    ssenevitressA • snoissucsiD puorG.8  
    slliks lanosrepretnI .9  

GNITIRW : 
   gnidliub maeT.01  

: yralubacoV  
   .11  yralubacoV ssenisuB  

: ytivitaerC  
   .21     smliF trohS   pihsredaeL •  

 
kooB txeT s: 

warG .cM ataT ,ivziR farhsA .M ,noitacinummoC lacinhceT evitceffE .1 - lliH   gnihsilbuP  
ynapmoC  .dtL  

.2    amreV inilahS yb sllikS tfoS @ ytilibayolpmE gnicnahnE – .nosraeP  
 

 skooB ecnerefeR : 
 .1 warG .cM ataT ,ivziR farhsA .M ,noitacinummoC lacinhceT evitceffE - lliH   gnihsilbuP  

.dtL ynapmoC  
ecitnerP ,neS aneeL yb sllikS noitacinummoC .2 -  ,aidnI fo llaH .5002  
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:semoctuO esruoC   
ot elba eb lliw tneduts ehT  

1  . dedeen era slliks ytilibayolpme yhw yfitnedi  
.slaog gninrael lanosrep tes .2  

.efil laer ni slliks gnitirw dna gnikaeps ,gnidaer ,gninetsil ylppa .3  
.4  .slaog eveihca ot ytivitaerc poleved  

 ecnahne .5 .ecitcarp yb yralubacov eht  
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY VI - retsemeS I  4 0-0-0 4 

)A414E(   GNIREENIGNE EVAWORCIM  
 

 :sevitcejbO esruoC  
lliw tnedutS ehT  

.1  dna sediugevaW fo sisylana eht dnatsrednu   tuoba egdelwonk etelpmoc niag
stnenopmoC evaworciM . 

.2  enopmoc ,sediug evaw ,secruos evaworcim fo noitarepo laciteroeht nialpxe  dna stn
secived . 

.3  a ebut nortsylK dna srotareneG ebut evaworcim fo scitsiretcarahc yduts dna sisylan  

.4   gnirusaem fo sdohtem yduts .secived evaworcim ni sretemarap suoirav  

.5  gnireenigne evaworcim fo snoitacilppa suoirav yduts . 
 

tinU -I 
 seniL noissimsnarT evaworciM –  :I  ,sdnaB dna murtcepS evaworciM ,noitcudortnI

sediugevaW ralugnatceR .sevaworciM fo snoitacilppA  – tauqE evaW fo noituloS  ni snoi
 citsiretcarahC ,sdleiF rof snoisserpxE ,sisylana edom MT/ET ,setanidrooC ralugnatceR

tuC dna noitauqE -  etarenegeD dna tnanimoD ,scitsiretcarahC retliF ,seicneuqerF ffo
ssorc eht ni sdleif edom MT dna ET fo sehctekS ,edoM MET fo ytilibissopmI ,sedoM -

 scitsiretcarahC edoM ,noitces – .smelborP evitartsullI ,seiticoleV puorG dna esahP  
 seniL noissimsnarT evaworciM –  :II  sediuG ralugnatceR - srotanoseR ytivaC –  ,noitcudortnI

gnilpuoC dna rotcaf Q ,seicneuqerF tnanoseR dna sedoM tnanimoD ,seitivaC ralugnatceR  
 ,sessoL rewoP dna noissimsnarT rewoP ,stneiciffeoC orciM  pirts  seniL –  oZ ,noitcudortnI

smelborP evitartsullI .rotcaf Q ,sessoL ,tnatsnoC cirtceleiD evitceffE ,snoitaleR . 
 

tinU - II  
 snoitacilppA dnA stnenopmoC ediugevaW -  :I smsinahceM gnilpuoC  –  ,eborP  ,pooL

seitiunitnocsiD ediugevaW .sepyt erutrepA  – ediugevaW   dna swercS gninuT ,swodniW
 srotaunettA ediugevaW .sdaoL dehctaM ,stsoP –  dna draC evitsiseR ,sepyT tnereffiD

 sretfihS esahP ediugevaW ;srotaunettA enaV yratoR –  enaV yratoR dna cirtceleiD ,sepyT
P  snoitcnuJ tropitluM ediugevaW ,sretfihS esah –  .eeT cigaM ,seeT enalp H dna enalp E

 srelpuoC lanoitceriD – .smelborP evitartsullI .sepyt eloH ehteB ,eloH 2  
 snoitacilppA dnA stnenopmoC ediugevaW -  :II xirtaM gnirettacS –     ,ecnacifingiS  

orP dna noitalumroF  rof snoitaluclaC xirtaM S ,seitrep –    dna enalp E ,snoitcnuJ trop owT
setirreF rotalosI dna rotalucriC ,eeT cigaM ,seeT enalp H –  dna noitisopmoC  

stnenopmoC etirreF ;noitatoR yadaraF ,scitsiretcarahC  – ,rotaryG   .rotalucriC ,rotalosI  
xirtaM gnirettacS – lI .smelborP evitartsul  

 
tinU - III  

sebut evaworciM .seicneuqerf evaworcim ta sebut lanoitnevnoc fo sessoL dna snoitatimiL  
– epyt M dna epyt O  O .snoitacifissalc - pyt  snortsylK ytivaC owT :sebut e –  ,erutcurtS
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tnartneeR   .margaiD etagelppA dna ssecorP noitaludoM yticoleV ,seitivaC  
 

 yroehT langiS llamS dna ssecorP gnihcnuB –  .ycneiciffE dna rewoP p/o rof snoisserpxE
 snortsylK xelfeR –  lacitamehtaM ,margaiD etagelppA dna noitaludoM yticoleV ,erutcurtS

P ,gnihcnuB fo yroehT .smelborP evitartsullI ,ycneiciffE ,tuptuO rewo  
 

tinU - VI  
ssorC ,noitcudortnI -  snortengaM ,stceffe dleif –  evaW gnilevarT lacirdnilyC ,sepyT tnereffiD

 nortengaM – lluH  tuC - .snoitidnoC eertraH dna ffo  
IP dna ecnanoseR fo sedoM -  fo noitarapeS ,noitarepO edoM IP -  .scitsiretcarahc p/o ,edoM

.smelborP evitartsullI  
 

tinU -V 
sDET .snoitacilppA ,noitacifissalC ,noitcudortnI  – sedoiD nnuG ,noitcudortnI  –  ,elpicnirP

,yroehT HWR   noitarepO fo sedoM cisaB ,scitsiretcarahC -  ASL ,sedoM noitallicsO nnuG
t noitcudortnI ,edoM seciveD emiT tisnarT ehcnalavA o -  dna TTAPMI ,noitcudortnI

sedoiD TTAPART – dna noitarepO fo elpicnirP  .scitsiretcarahC  
 :stnemerusaeM evaworciM hcneB evaworciM fo noitpircseD  –  rieht dna skcolB tnereffiD

rewoP evaworciM ;snoituacerP dna srorrE ,serutaeF  aeM  tnemerus –  .sretemoloB
 stnemerusaeM evaW gnidnatS ycneuqerF ,noitaunettA fo tnemerusaeM –  tnemerusaeM

stnemerusaeM ecnadepmI .Q ytivaC ,RWSV hgiH dna woL fo . 
 

 :SKOOB TXET  
.1   stiucriC dna seciveD evaworciM –  .3002 ,noitidE dr3 ,nosraeP ,oaiL .Y leumaS  
.2   selpicnirP evaworciM –  ,ssuarK .L.H dna gnudrO .F.P ,kinlakS .G.J ,hcieR .J trebreH

.4002 ,ihleD weN ,srotubirtsiD dna srehsilbuP SBC  
 

 :SKOOB ECNEREFER  
.1    gnireenignE evaworciM rof snoitadnuoF –  dn2 ,yeliW nhoJ ,sserP EEEI ,nilloC .E.R

 .2002 ,noitidE  
.2   seciveD evissaP dna stiucriC evaworciM –  ,ihsnavuhgaR.S.G dna aidosiS .L.M

 .5991 ,.dtL srehsilbuP lanoitanretnI egA weN ,.dtL nretsaE yeliW  
.3   stiucriC evissaP gnireenignE evaworciM – .9991 ,IHP ,izziR .A reteP  

 
 :semoctuO esruoC  

Th  e st du en w t i  eb ll abl  e to 
.1  .gnireenigne evaworcim ni sretemarap suoirav eht erusaem  
.2  .stiucric detargetni evaw orcim eht ezylana & ngised  
.3  .stnenopmoc evaworcim dna ediugevaw suoirav tuoba egdelwonk niatbo  
.4  .stnemerusaem evaworcim fo tpecnoc eht etartsulli  
.5   eht fo aedi cisab ylppa .meht ezylana & snoitacilppa suoirav ni yroeht evaworcim  
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY VI - retsemeS I  4 0-0-0 4 

)B414E(   NGISED ISLV  
 

 :sevitcejbO esruoC  
lliw tnedutS ehT  

.1   SOM ezilausiv itacirbaf dna seigolonhcet no   fo seitreporp lacirtcele dnatsrednu
.stiucric SOMC iB dna SOMC ,SOM  

.2  .selur ngised gniwollof stuoyal tiucric detargetni ward  

.3   krowten dna noitazimitpo rewop ,noitacifirev od ,tiucric lanoitanibmoc nrael
 .gnitset  

.4  imitpo rewop esu noitaz  .seuqinhcet  

.5  .stiucric laitneuqes fo gnitset dna serudecorp noitadilav ngised  
tinU -I- noitcudortnI  

ygolonhceT CI ot noitcudortnI - iB dna SOMC ,SOMN ,SOMP ,SOM - SOMC .  
seitreporP cirtcelE cisaB iB dna SOM fo seitreporP lacirtcele cisaB : -  :stiucriC SOMC sdI -  sdV

.spihsnoitaler   ,rotsisnart ssap ,tirem fo erugiF ,sdg ,mg ,egatlov dlohserht rotsisnart SOM
iB ,ngised dna sisylana retrevnI SOMC ,spu llup suoiraV ,retrevnI SOMN - .sretrevni SOMC  

 
tinU - II - sessecorP ngiseD tiucriC ISLV  

sreyaL SOM ,wolF ngiseD ISLV  SOMC mμ 2 ,tuoyal dna seluR ngiseD ,smargaiD kcitS ,
.seriw rof selur ngised  

 ,setaG dna sretrevnI SOMC dna SOMN rof smargaiD tuoyal srotsisnarT dna stcatnoC
.stiucriC SOM fo gnilacS  

 
tinU - III  - ngiseD leveL etaG  

hctiwS ,setag xelpmoc rehtO dna setaG cigoL   syaled emit , stiucric etag etanretla ,cigol  
naF ,ecnaticapac gniriw ,sdaol eviticapac egral gnivirD - naF ,ni - .sreyal fo eciohC ,tuo  

 
tinU - VI - smetsysbuS htap ataD  

 ,srotarapmoc ,srotareneg ytiraP ,sreilpitluM ,sULA ,sreddA ,sretfihS ,ngiseD smetsysbuS
sretnuoC ,srotceteD enO/oreZ . 

smetsysbuS yarrA .seiromeM sseccA laireS ,MOR ,MARD ,MARS :  
 

tinU -V- seciveD cigoL elbammargorP  
 ,hcaorppA ngised ,cigoL yarrA elbammargorP ,slleC dradnatS ,sDLPC ,sAGPF ,sALP

.ngised rewop wol gnicneulfni sretemaraP  
 SOMC gnitseT  tset rof seigetartS ngiseD ,selpicnirP tseT ,gnitset rof deeN ,gnitseT SOMC :

.seuqinhceT tseT level pihc  
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 :SKOOB TXET  
.1  slaitnessE  smetsys dna stiucric ISLV fo - ,naihgarhsE narmaK   dna selguoD naihgarhsE

.noitidE 5002 ,IHP ,llenkcuP.A  
.2  ngiseD ISLV SOMC -  divaD,etseW .E.H lieN,evitcepsrep smetsys dna stiucriC A

3 ,eejrenaB nayA ,sirraH dr  .9002,nosraeP ,dE  
 

 :SKOOB ECNEREFER  
.1  sevitcepsrep metsys dna tiucriC cigoL A :smetsyS ISLV ot noitcudortnI - gniM -  ,niL OB

.1102 ,sserP CRC  
.2  iucric cigoL SOMC  ngised t – .7002 ,regnirpS ,arumeyU.P .nhoJ  

       .3   ngiseD ISLV medoM - 3 ,noitacudE nosraeP ,floW enyaW dr  .7991 noitidE  
 

 :semoctuO esruoC  
ot elba eb lliw tnedutS ehT  

.1  .seigolonhcet noitacirbaf SOM rof nekat spets eht terpretni  

.2   lacirtcele ezylana ruoivaheb  .stiucric SOMC iB dna SOMC ,SOM fo  

.3  .selur ngised gniwollof stiucric detargetni fo tuoyal eht tcurtsnoc  

.4   gnikcolc tnereffid gnisu stiucric laitneuqes dna tiucric lanoitanibmoc ngised
.senilpicsid  

.5  ofrep dna secived cigol elbammargorP suoirav erapmoc .gnitset SOMC mr  
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY VI - retsemeS I  4 0-0-0 4 

)C414E(   SNOITACINUMMOC ELIBOM DNA RALULLEC  
        evitcelE lanoisseforP( - )III  

 
:sevitcejbO esruoC   

lliw tnedutS ehT  
.1   tnereffid ni snoitacinummoc elibom dna sseleriw fo weivrevo na evah

.snoitareneg  
.2  u  .AMDC dna MSG ekil seigolonhcet elibom dnatsredn  
.3   ,noiretirc ecnamrofrep dna metsys ralullec cisab fo noitarepo eht yduts

.msinahcem ffodnah  
.4  ralullec fo ngised eht dnatsrednu  .metsys elibom  
.5   no noitamrofni tneserp dna ezinagro ,tceles ,hcraes ot ytiliba eht poleved

snoitacinummoc ralullec dna elibom ni seigolonhcet wen . 
 

tinU -I smetsyS oidaR eliboM ralulleC ot noitcudortnI  
 ,tsriF ,metsyS eliboM ralulleC cisaB ,smetsys enohpelet elibom lanoitnevnoc fo snoitatimiL
 oidar elibom fo sseneuqinU ,smetsys sseleriw ralullec noitareneg htruof dna driht ,dnoces

tnemnorivne -  .gnidaf mret trohs gnicneulfni srotcaF ,gnidaf mret gnoL  
maraP gnidaf htapitlum elibom fo srete -  ecnerehoC ,sretemarap noisrepsid emiT

.gnidaf elacs llams fo sepyT ,emit ecnerehoc dna daerps relppoD ,htdiwdnab  
 

tinU - II  ngiseD metsyS oidaR ralulleC fo slatnemadnuF  
oC ,esuer ycneuqerf fo tpecnoC - oC ,ecnerefretni lennahc -  noitcuder ecnerefretnI lennahc

 metsys ,metsys annetna lanoitcerid inmO a ni esac lamron a morf I/C deriseD ,rotcaf
 ralullec ni yticapac dna egarevoc gnivorpmI ,ecivres fo edarg dna gniknurT ,yticapac

smetsys - cnoc enoz llecorciM ,gnirotceS ,gnittilps lleC .tpe  
oC emit laer fo tnemerusaeM -  annetnA ,metsys annetna fo ngiseD ,ecnerefretni lennahC

seuqinhcet ytisreviD ,stceffe rieht dna sretemarap -  ,ytisrevid noitaziraloP ,ytisrevid ecapS
ne raeN ,ecnerefretni lennahc tnecajdA .ytisrevid emiT ,ytisrevid ycneuqerF  dne raf d

 ,esaerced rewop yb ecnerefretni dna egarevoc no stceffE ,klat ssorC ,ecnerefretni
ecnerefretni VT FHU ,stnenopmoc etis llec fo stceffE ,esaerced thgieh annetnA . 

 
tinU - III   ciffarT dna langiS rof egarevoC lleC  

yllih dna talf ni snoitcelfer langiS   esahP ,serutcurts edam namuh fo tceffE ,niarret
noitaived dradnats tnatsnoC ,shtap detcelfer dna tcerid neewteb ecnereffid  enil thgiartS ,

.epols ssol htap   
 gnol dna raeN ,aera nepo talf dna retaw revo noitagaporp elibom rof alumrof lareneG

natsid gaporp ec  morf ssol htaP ,noita  tnereffid ni ledom noitciderp tniop ot tniop a
ledom eeL fo stirem ,snoitidnoc . 
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tinU - VI   sannetnA eliboM dna etiS lleC  
egarevoC ,sisehtnys rieht dna snrettap ecnereffid dna muS - inmo   ,sannetna lanoitcerid

noitcuder ecnerefretnI - netna lanoitcerid ytisrevid ecapS ,noitcuder ecnerefretni rof san  
 ,sannetna etis llec fo noitarapes muminiM dna ,sannetna nrettap allerbmU ,sannetna

.sannetna elibom  
 

tinU -V  &tnemngissA lennahC dna tnemeganaM ycneuqerF  sffodnaH  
 llec ot stnemngissa lennahC ,slennahc gnigaP dna ssecca puteS ,gnipuorg dna gnirebmuN

sllec dialrevO ,noitazirotceS ,gniworroB dna gnirahs lennahC ,stinu elibom dna setis  noN ,
.tnemngissa lennahc dexif  

 rewoP ,ffodnah fo segatnavdA ,ffodnah gniyaleD ,ffodnah fo sepyT ,noitaitini ffodnaH
 metsysretnI .ffodnah tfos dna detsissa eliboM ,ffodnah decroF ,ffodnah ecnereffid

.noitaulave rieht dna setar llac deppord ot noitcudortnI ,ffodnah  
 

 :SKOOB TXET  
.1   snoitacinummoceleT ralulleC eliboM – 2 ,lliH warG cM ,eeL .Y.C.W dn   .9891 ,.ndE  

 snoitacinummoC sseleriW - 2 ,noitacude nosraeP ,troppaR .S .erodoehT dn   ,.ndE
.2002  

 
 :SKOOB ECNEREFER  

.1   snoitacinummoC eliboM fo selpicnirP – tanretnI regnirpS ,rebutS .L nodroG  ,lanoi
2 dn  dE .1002 ,.  

.2  snoitacinummoC sseleriW nredoM -  nosraeP,rehoM leahciM ,nikyaH nomiS
cudE a .5002 ,noit  

.3  .U rarsA ,seuqinhcet dna yroeht snoitacinummoc sseleriW   ,regnirpS ,hkiehS. H
4002 . 

 
:semoctuO esruoC   

ot elba eb lliw tnedutS ehT  
.1   eht etartsulli .smetsys oidar elibom ralulleC fo stpecnoc cisab  
.2  .metsys ralullec a fo ecnamrofrep eht erusaem  
.3  .esuer ycneuqerf fo tpecnoc eht ebircsed  
.4  .sannetna elibom tnereffid tuoba egdelwonk niag  
.5  nummoc sseleriw ni ffodnah dna tnemngissa lennahc fo tpecnoc eht ssucsid .noitaci  
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
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 .hceT.B  ECE  L T-P-D C 
 raeY VI - retsemeS I  4 0-0-0 4 

)D414E(  SKROWTEN RETUPMOC  

        evitcelE lanoisseforP( - )III  
 

 :sevitcejbO esruoC  
lliw tnedutS ehT  

.1   fo gnidnatsrednu na dliub  retupmoc fo stpecnoc latnemadnuf eht
.gnikrowten  

.2  reyal krowten eht dnatsrednu   dna  reyaL tropsnarT  .erutcetihcra  

.3   retupmoc eht fo ygolonimret dna ymonoxat cisab eht htiw ezirailimaf
.aera gnikrowten  

.4   retupmoc ni ,stpecnoc gnikrowten decnavda ot decudortni .gnikrowten  

.5   dna ngised eht sa hcus gnikrowten fo saera cificeps emos ni esitrepxe niag
.skrowten laudividni fo ecnanetniam  

tinU -I 
 :noitcudortnI eht ,sdradnats dna slocotorp ,tenretni ,skrowten ot noitcudortnI   ,ledom ISO

 ,ledom ISO ni sreyal  ,etius PI/PCT .slangis latigid dna golanA ,gnisserddA  
 

tinU - II  
lortnoC & gnihctiwS noissimsnarT :  ,aidem noissimsnart ,gnixelpitlum ,noissimsnart latigiD

 dna hctiws ,skrowten tiucric lautriv ,skrowten margataD ,skrowten dehctiws tiucric
 .krowten enohpeleT  

 knil ataD  rorre dna wolf ,gnimarf ,muskcehc ,sedoc cilcyc ,gnidoc kcolB ,noitcudortnI :reyal
.6VPI ,slocotorp tniop ot tniop ,CLDH ,slennahc ysion ,slennahc sselesioN ,lortnoc  

 
tinU - III  

krowteN enob kcaB dna reyaL CAM  : itazilennahc ,ssecca dellortnoc ,ssecca modnaR  ,no
 .htooteulB ,sNAL sseleriw ,tenrehtE ,tenrehtE tsaF ,tenrehtE ,sdradnats EEEI  

 emarf ,TENOS ,sNAW sseleriW ,sNAL lautriv dna skrowten enobkcab ,sNAL gnitcennoC
.MTA dna yaler  

 
tinU - VI  

reyaL tropsnarT & reyaL krowteN  ,gnilennut ,gnikrowtenretni ,gnisserdda lacigoL :
inu ,gnidrawrof ,PMGI ,PMCI ,gnippam sserdda - locotorp gnituor tsac  gnituor tsacitlum ,s

 .slocotorp  ,ciffart atad ,PTCS ,slocotorp PCT dna PDU ,yreviled ssecorp ot ssecorP
.lortnoc noitsegnoc ,noitsegnoc  

,SoQ  vres detaitnereffid ,secivres detargetni .skrowten dehctiws ni SoQ ,seci  
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tinU -V 
reyaL noitacilppA : .WWW ,PTF ,liam cinortcele ,tenretni ni SND ,ecaps eman niamoD  

itlum ,PMNS ,PTTH - ytiruces krowten ,aidem . 
 :SKOOB TXET  

zuorheB dna snoitacinummoC ataD .1   .6002 ,HMT gnikrowten noitidE htruoF ,nazuoroF ,A  
.noitacudE nosraep ,noitidE ht4 ,uabnenaT S werdnA skrowteN retupmoC .2  

 
 :SKOOB ECNEREFER  

 nosraeP .noitidE dn2 ,vahseK .S skrowteN retupmoC ot hcaorppA gnireenignE nA .1
noitacudE .  

 .2  egagneC ,yahS.A.W ,noitidE dr3 , skrowteN dna snoitacinummoc gnidnatsrednU  
 .gninraeL  

.3   F tenretnI ,riM.F redaN ,skrowteN noitacinummoC dna retupmoC . 
 

 :semoctuO esruoC  
ot elba eb lliw tnedutS ehT  

.1  .ygolonhcet krowten retupmoc cisab ezingocer  

.2   nialpxe .stnenopmoc sti dna metsyS snoitacinummoC ataD  

.3  .slocotorp dna seigolopot krowten fo sepyt tnereffid eht yfitnedi  

.4  eyal eht etaremune noitcnuf eht nialpxe dna PI/PCT ,ledom ISO eht fo sr  fo s
.reyal hcae  

.5  rieht dna secived krowten fo sepyt tnereffid eht ezylana   a nihtiw snoitcnuf
krowten . 
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)E414E(   SERUTCETIHCRA DNA SROSSECORP PSD  
     evitcelE lanoisseforP( - )III  

 
:sevitcejbO esruoC   

s ehT tnedut  lliw  
.1   eht dnatsrednu .srossecorp PSD fo serutcetihcra  
.2  smetsys PSD emit laer lacipyt fo gninoitcnuf eht etartsulli . 
.3  srossecorp PSD tniop dexif suoirav no egdelwonk niag . 
.4  gnicafretni O/I dna yromem no egdelwonk niag . 
.5   wonk smhtirogla PSD fo noitatnemelpmi eht  .noitatnemelpmi TFF dna  

 
tinU -I 

 WILV :serutcetihcra suoirav ,srossecorP langiS latigiD :srossecorP PSD ot noitcudortnI
 .CSIC dna CSIR ,DMIM ,DMIS ,CRAHS ,sPSD rossecorpitluM ,erutcetihcrA  

 ,stpurretnI ,gnipool erawdraH :gninilepiP dna lortnoC noitucexE  hcnarB evitaleR ,skcatS
 ,stceffe hcnarB ,gnikcolretnI ,htpeD enilepiP ,ecnamrofreP dna gninilepiP ,troppus

.sledom gnimmargorP enilepiP ,stceffe tpurretnI  
tinU - II  

laer lacipyT -  golanA ,citemhtira dna snoitatneserper ataD :smetsys PSD emit -  ot –  latigid
vnoc non dna mrofinU ,ssecorp noisre -  gnilpmasrevO ,gnidocne dna noitazitnauq mrofinu

 .noisrevnoc D/A ni  
itnA ,CAD eht ,yrevocer langis :ssecorp noisrevnoc golana ot latigiD -  ,gniretlif gnigami

laer rof ecafretni O/I golanA ,noisrevnoc A/D ni gnilpmasrevO - D emit  secruos ,smetsys PS
.snoitaredisnoc noitatnemelpmi emit laer ,noitatnemelpmi PSD ni srorre fo  

tinU - III  
dexiF -  gnisserdda ,srossecorP X45C ,X5 C023 SMT fo erutcetihcrA :srossecorp PSD tnioP

SMT ,lortnoC margorP ,srossecorP XX45C023SMT fo ecaps yromeM ,sedom X45C023  X
.gnimmargorP dna snoitcurtsni  

nO -  fo noitarepo enilepiP ,srossecorp XX45C023SMT fo stpurretnI ,slarehpireP pihC
.seussi deeps ,srossecorP XX45C023SMT  

tinU - VI  
 lellaraP ,ecafretni yromeM ,slangis gnicafretni sub lanretxE :gnicafretnI O/I dna yromeM

 .)AMD( ssecca yromem tceriD ,O/I dna stpurretnI ,O/I demmargorP :ecafretni O/I  
 ,gnimmargorP  PSBcM  ,)PSBcM( troP laireS dereffuB lennahcitluM ,gnicafretni erawdraH

.tiucric ecafretni CEDOC  
tinU -V 

Q ehT :smhtirogla PSD fo noitatnemelpmI -  noitalopretnI ,sretliF RII ,sretliF RIF ,noitaton
2 ,sretliF evitpadA ,rellortnoC DIP ,sretliF noitamiceD ,sretliF -  .gnissecorP langiS D  

acs dna wolfrevO ,noitatupmoC ylfrettuB A ,noitatupmoC TFD rof mhtiroglA TFF nA  ,gnil
tiB - 8 nA ,noitareneg xedni desreveR - .XX45C023SMT eht no noitatnemelpmi TFF tnioP  
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 :SKOOB TXET  
 gnissecorP langiS latigiD .1 – .4002 ,snoitacilbuP nosmohT ,nasavinirS .S dna hgniS ratvA  

 ,rohcaef I.C leunammE ,noitidE dnoceS ,hcaorppa lacitcarP A gnissecorP langiS latigiD .2
.2002 .snoitacilbuP nosraeP ,sivreJ W eirraB  

 :SKOOB ECNEREFER  
.1 snoitacilppA dna snoitatnemelpmi ,serutcetihcrA srossecorp langiS latigiD -  ,ouK.M neS

nooW - ,naG.S gneS  .9002 ,snoitacilbuP nosraeP  
.2  snoitacilppA dna gnimmargorP ,erutcetihcrA ,srossecorP langiS latigiD –  atakneV .B

.4002 ,HMT,raksahB .M dna inamaR  
 gnissecorP langiS latigiD .3 – .5002 ,yeliW nhoJ ,nietS mahtanoJ  

 :semoctuO esruoC   
 ehT s  elba eb lliw tnedut ot  

.1  .efil sih ni srossecorp PSD fo snoitacilppa eht tnemelpmi ot egdelwonk sih esu  

.2  .smetsys PSD emit laer lacipyt fo gninoitcnuf eht ezylana  

.3   tnemelpmi .noitarepo enilepip eht ezylana dna srossecorp PSD tniop dexif suoirav  

.4  o gnicafretni O/I dna yromem ngised .srossecorp PSD f  

.5   fo esu eht tnemelpmi .TFF dna smhtirogla PSD  
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NOITACINUMMOC LACITPO )F414E(  
       evitcelE lanoisseforP( - )III  

 
 :sevitcejbO esruoC   

lliw tnedutS ehT  
.1  .noitacinummoc lacitpo fo aera gniticxe ot esopxe na etaitini  
.2  o fo stnemele cisab eht nrael  ,knil noissimsnart erbif lacitp rebif   sedom ssalg

serutcurts dna snoitarugifnoc .  
.3  ht ta era hcihw stpecnoc lacinhcet dnatsrednu .ngised fo eroc e  
.4  P( sreviecer ,serutcurts RESAL/DEL ,secruos lacitpo suoirav nrael  dna ,)DPA ,NI

.ecnamrofrep esion  
.5  aicifeneb eb lliw ti taht yaw a hcus ni ledom rehcraeser ,rotacude na ot l   dna

i gnikrow era ohw esoht snosrep yrtsudni dna reniart lacinhcet  lacitpo fo aera eht n
 .noitacinummoc  

TINU -I: NOITACINUMMOC REBIF LACITPO FO WEIVREVO  
 segatnavda ,knil noissimsnart rebif lacitpo na fo stnemelE ,tnempoleved lacirotsiH

fo  rebif lacitpO .snoitacinummoc rebif lacitpo  sediug evaw -  yroeht yaR ,noitcudortnI
lanretnI latoT ,noissimsnart   .syar wekS ,erutrepA laciremuN ,elgna ecnatpeccA ,noitcelfeR  

srebif lacirdnilyC -  V ,sedoM edoM ,rebmun   xednI dedarG ,srebif xednI petS ,gnilpuoc
rebif :srebiF lacitpO .srebif  slairetam -  ,citsalP ,ssalg edineglahC ,ssalg evitcA ,edilaH ,ssalG

.latsyrc cinotohP .srebif lacitpo  
 

TINU - II  : SREBIF LACITPO NI GNICILPS REBIF DNA NOITADARGED LANGIS   
oisrepsid  ,noitaunettA ,yaled puorG ,noitanimreted yticapac noitamrofnI ,noitcudortnI  n

 noisrepsiD fo sepyT - evaW ,noisrepsid lairetaM - ediug   edom noitaziraloP ,noisrepsid
gnicilpS rebiF .gninedaorb esluP ,noisrepsid ledom retnI dna artnI noisrepsid -  gnicilpS

 .srebif edom elgnis gnicilps ,seuqinhcet  
ssol tnioj dna tnemngila rebiF - domitluM e .stnioj rebif edom elgnis ,stnioj rebif  

 
TINU - III  : ROTCETED DNA SECRUOS  

secruoS -  ot ecruoS ,sedoid RESAL erutcurts noitcnuj oreteh elbuod ,s’DEL ,noitcudortnI
 gnihcnual rewop rebif - sedoiD resaL noitcejnI ,gnilpuoc rewoP ,snrettap tuptuO -  ,sedoM

ohserhT ,snoitidnoc dl   tnanoseR ,snoitauqe etar edoid resaL ,ycneiciffe mutnauq lanretxE
 .seicneuqerf  

srotceted otohP -  esnopseR ,esion rotceted otohP ,DPA dna NIP fo selpicnirp lacisyhP
 otohp fo nosirapmoc ,sedoid otohP ,erutcurts noitcnuj oreteh elbuod ,emit .srotceted  

 
TINU - VI  : REVIECER LACITPO   

noitarepo reviecer lacitpO - reviecer latnemadnuF  ngis latigiD ,noitarepo  ,noissimsnart la
.secruos rorre  
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,ecnamrofrep reviecer latigiD ,noitarugifnoc revieceR   ,timil mutnauQ ,rorre fo ytilibaborP
.sreviecer golanA   

 
ITNU -V SKNIL NOISSIMSNART LACITPO :  

 ngised metsys lacitpO — tnioP .gnixelpitluM ,eciohc tnenopmoC ,snoitaredisnoC - ot -  tniop
metsyS ,sknil   ni noisrepsid rebif llarevO .selpmaxe htiw tegdub rewop kniL ,snoitaredisnoc

itluM - edom elgniS dna edom   esiR ,srebif .selpmaxe htiw tegdub emit   
 fo sepyT ,selpicnirP ,ytisseceN ,MDW ,sknil lacitpO ni gnidoc eniL ,ecnatsid noissimsnarT

,MDW  .nrettap eyE ,noisrepsiD dna noitaunettA fo tnemerusaeM   

:skooB txeT  

.1   snoitacinummoC rebiF lacitpO – warG cM ,resieK dreG -  lliH  ,noitide lanoitanretnI
.0002 ,noitidE dr3   

.2   snoitacinummoC rebiF lacitpO – .2002 ,noitidE dn2 ,IHP ,roineS .M nhoJ   

:secnerefeR  

.1   ,aidnI fo llaH ecitnerP ,”ecitcarP dna selpicnirP ,noitacinummoc lacitpO“ ,roineS J
3 dr  .8002 noitidE  

.2  cinummoC lacitpO“ ,rewoG J 1002 ,aidnI fo llaH ecitnerP ,”metsyS noita . 
 

 :semoctuO esruoC  
ot elba eb lliw tnedutS ehT  

.1  rebif lacitpo fo segatnavda eht tsil   lanoitnevnoc eht revo smetsys noitacinummoc
 yb langis lacitpo na fo scitsiretcarahc eht ssucsid dna smetsys noitacinummoc

.hcaorppa yroeht ediug evaw & yroeht yar gniredisnoc  
.2  knil rebif lacitpo na gningised ni msinahcem noitaunetta eht etalumrof . 
.3   ezylana  htiw reirrac lacitpo na fo noitaludom eht nialpxe taht snoitauqe eht

 mumixam eht enimreted ot snoitauqe eseht ylppa dna slangis atad lacirtcele
deniatta eb nac taht etar noitaludom . 

.4  non evlos - o noitagaporp eht tceffa noisrepsid dna ytiraenil  slangis atad f  lacitpo ni
rebif   dna etar atad mumixam eht ezylana ot snoitulos eseht ylppa dna

sknil noissimsnart lacitpo fo ecnatsid noissimsnart . 
.5   tceffa taht reviecer lacitpo na fo sretemarap suoirav eht enimreted tib - rorre -  etar

smargaid eye dna  eye na woh yfitnedi dna -  gniyfitnauq ni desu eb yam margaid
ecnamrofrep metsys . 
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)G414E(   SNOITACINUMMOC ETILLETAS  
       evitcelE lanoisseforP( - )VI  

 
 :sevitcejbO esruoC  

 lliw tnedutS ehT  
.1  noitacinummoc etilletas fo dleif eht ni tpecnoc cisab eht dnatsrednu .  
.2  .tibro na ni etilletas a ecalp ot woh wonk  
.3  .tegdub rewop knil eht etaluclac  
.4  smetsys esruoc ecaps dna htrae eht tuoba egdelwonk etelpmoc teg . 
.5   niag dedivorp secivres elibom dna semehcs ssecca etilletas eht tuoba egdelwonk . 

 
tinU -I    noitcudortnI  

kcaB lacirotsiH ,snoitacinummoC etilletaS fo nigirO -  etilletaS fo stpecnoC cisaB ,dnuorg
 sdnerT erutuF ,snoitacilppA ,secivreS etilletaS rof snoitacolla ycneuqerF ,snoitacinummoC

 .snoitacinummoC etilletaS fo  
inahceM latibrO :srehcnuaL dna scinahceM latibrO  latibrO ,noitanimreted elgnA kooL ,sc

 ni stceffe latibrO ,selcihev hcnuaL dna sehcnuaL ,noitanimreted latibrO ,snoitabrutrep
.ecnamrofrep smetsys noitacinummoc  

 
tinU - II    smetsysbuS etilletaS  

dnammoC ,gnikcarT ,yrtemeleT ,metsys lortnoc tibrO dna edutittA gni   ,gnirotinoM dna
.smetsyS rewoP  

 ecapS dna ytilibailer tnempiuqE ,sannetna etilletaS ,smetsysbuS noitacinummoC
.noitacifilauq  

 
tinU - III    sseccA elpitluM  

noitaludomretnI ,)AMDF( sseccA elpitluM noisiviD ycneuqerF  emiT .N/C fo noitaluclac ,
 .selpmaxE ,erutcurts emarF ,)AMDT( sseccA elpitluM noisiviD  

 sseccA elpitluM noisiviD edoC ,AMAD ,gnissecorp draobnO AMDT dehctiwS etilletaS
.noitpeceR dna noissimsnarT murtcepS daerpS ,)AMDC(  

 
tinU - VI    ngiseD kniL etilletaS  

  ,sknil nwod fo ngiseD ,oitar T/G dna erutarepmet esion metsys ,yroeht noissimsnart cisaB
 .selpmaxe ngised metsyS ,N/C deificeps rof sknil etilletas fo ngiseD ,ngised knilpU  

ikcarT ,sannetnA ,srevieceR ,srettimsnarT ,noitcudortnI :ygolonhceT noitatS htraE  gn
.sdohtem tset rewoP yramirP ,ecafretnI lairtserreT ,smetsys  

 
 
 



 

911  
 

tinU -V  oeG dna tibrO htraE woL - smetsyS etilletaS yranoitatS  
 tuphguorhT dna yaleD ,noitaredisnoC ycneuqerF dna egarevoC ,snoitaredisnoc tibrO

itarepO ,snoitaredisnoc smetsyS ,snoitaredisnoc  etilletaS .sngiseD noitalletsnoC OSGN lano
:metsyS gninoitisoP labolG dna noitagivaN  .noitagivaN etilletaS dna oidaR   

 ,noitisiuqcA langiS etilletaS ,sedoC dna srevieceR SPG ,selpicnirp noitacoL noitisoP SPG
eR SPG ,sleveL langiS SPG ,egasseM noitagivaN SPG  edoc A/C SPG ,noitarepO reviec

.SPG laitnereffiD ,ycarucca  
 

 :SKOOB TXET  
.1  snoitacinummoC etilletaS -  ,ttunllA ymereJ dna naitsoB selrahC ,ttarP yhtomiT  

2 ,snoitacilbuP yeliW ,ESW dn    .3002  ,noitidE  
.2  gnireenignE snoitacinummoC etilletaS -  nosleN A treboR ,drahctirP .L rubliW   dna

2  ,duohredyuS .G irneH dn     .3002 ,snoitacilbuP nosraeP  ,noitidE  
 

 :SKOOB ECNEREFER  
.1  selpicnirP ngiseD :snoitacinummoC etilletaS - ,snoitacilbup S B ,airahhciR .M  2 dn  

,noitidE    .3002  
.2  noitacinummoC etilletaS -  .noitidE ht5 ,snoitacilbuP annahK ,lawragA C.D  
.3  snoitacinummoC etilletaS fo slatnemadnuF - 4002 ,IHP ,oaR ajaR .N.K . 

 
 :semoctuO esruoC   

ot elba eb lliw tneduts ehT  
.1  .etilletas eht fo scimanyd eht enifed  
.2   etartsnomed .ngised etilletas noitacinummoc  
.3  .noitacinummoc etilletas ni desu seuqinhcet ssecca elpitlum suoirav ssucsid  
.4   etilletas rof desu era seigolonhcet latigid dna golana woh etaitnereffid

.skrowten noitacinummoc  
.5  o gnikcart dna noitats htraE fo ngised eht etaulave .setilletas eht f  

 

  



 

021  
 

YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY VI - retsemeS I  4 0-0-0 4 

)H414E(  NGISED METSYS DEDDEBME  
      evitcelE lanoisseforP( - )VI  

 
 :sevitcejbO esruoC   

 lliw tnedutS ehT  
.1  eht dnatsrednu  saera noitacilppa  dna smetsys deddebme fo scitsiretcarahc . 
.2   dna sDLP ,sCISA fo egdelwonk eht niag dna metsys deddebme fo eroc eht nialpxe

.secafretni noitacinummoc  
.3  .sehcaorppa ngised dna CTR ,erawmrif deddebmE dnatsrednu  
.4  metsyS deddebmE desab sOTR esylana  .gnissecorpitlum dna ngiseD  
.5  .noitazinorhcnys ksat dna noitacinummoc ksaT dnatsrednu  

 
tinU -I   

 smetsyS deddebmE ,metsyS deddebmE fo noitinifeD smetsyS deddebmE ot noitcudortnI
.noitacifissalC ,smetsyS deddebmE fo yrotsiH ,smetsyS gnitupmoC lareneG sV  

 ytilauQ dna scitsiretcarahC ,smetsyS deddebmE fo esopruP ,saerA noitacilppA rojaM
.smetsyS deddebmE fo setubirttA  

tinU - II    
 niamoD dna esopruP lareneG :metsyS deddebmE eht fo eroC :metsyS deddebmE lacipyT

 laicremmoC ,sDLP ,sCISA ,srossecorP cificepS ffO - ehT - .)STOC( stnenopmoC flehS  
 ,gniwodahS yromeM ,ecafretnI fo epyt eht ot gnidrocca yromeM ,MAR ,MOR :yromeM
 noitacinummoC ,srotautcA dna srosneS ,smetsyS deddebmE rof noitceles yromeM

.secafretnI noitacinummoC lanretxE dna draobnO :ecafretnI  
tinU - III   

nworB ,tiucriC teseR :erawmriF deddebmE -  laeR ,tinU rotallicsO ,tiucriC noitcetorP tuo
.remiT godhctaW ,kcolC emiT  

.segaugnaL tnempoleveD dna sehcaorppA ngiseD erawmriF deddebmE  
tinU - VI   

fo sepyT ,scisaB metsyS gnitarepO :ngiseD metsyS deddebmE desaB SOTR   gnitarepO
 ,sdaerhT dna ssecorP ,sksaT ,smetsyS  .gniludehcS ksaT ,gniksatitluM dna gnissecorpitluM  

tinU -V  
meR ,gnissaP egasseM ,yromeM derahS :noitacinummoC ksaT  dna llaC erudecorP eto

.stekcoS  
 noitazinorhcnyS/noitacinummoC ksaT :noitazinorhcnyS ksaT  noitazinorhcnyS ksaT ,seussI

.SOTR na esoohC ot woH ,srevirD eciveD ,seuqinhceT  
 

 :SKOOB TXET  
smetsyS deddebmE ot noitcudortnI .1 - .lliH warG cM ,V.K ubihS  

 smetsyS deddebmE .2 - .HMT ,lamaK jaR  
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 :SKOOB ECNEREFER  
.1  ngiseD metsyS deddebmE -  ynoT ,dihaV knarF .yeliW nhoJ ,sigraviG  
.2   smetsyS deddebmE – 3102 ,nosraeP ,alyL . 
.3  remirP erawtfoS deddebmE nA - .noitacudE nosraeP ,nomiS .E divaD  

:semoctuO esruoC   
Th  e st du en w t i  eb ll abl  e to 

.1   noitacilppa dna noitacifissalc ,smetsys deddebme fo scitsiretcarahc eht enifed
.saera  

.2   etartsnomed  noitacinummoc dna sDLP ,sCISA  ,metsys deddebme fo eroc
.secafretni  

.3  .sehcaorppa ngised dna CTR ,erawmrif deddebmE esylana  

.4  ngiseD metsyS deddebmE desab sOTR ngised . 

.5  .noitazinorhcnys ksaT dna noitacinummoc ksaT fo stpecnoc eht etartsulli  
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY VI - retsemeS I  4 0-0-0 4 

)I414E(   YHPARGOTPYRC DNA YTIRUCES KROWTEN  
      evitcelE lanoisseforP( - )VI  

:sevitcejbO esruoC   
lliw tnedutS ehT  

.1  .stpecnoc ytiruces suoirav yb ytiruceS krowteN fo scisab dnatsrednU  

.2  .smhtirogla cihpargotpyrc suoirav fo stpecnoc eht dnatsrednU  

.3  .snoitcnuf hsah tuoba ydutS  

.4  ytiruces level tropsnart no egdelwonk niaG . 

.5   no egdelwonk niaG .ytiruces liame  
 

tinU -I   
:stpecnoC ytiruceS   selpicnirP ,sehcaorppa ytiruceS ,ytiruces rof deen ehT ,noitcudortnI

fo   ledom A ,smsinahceM ytiruceS ,secivres ytiruceS ,skcatta ytiruceS fo sepyT ,ytiruces
rof  ytiruceS krowteN   ,noitcudortnI :seuqinhceT dna stpecnoC yhpargotpyrC  dna txet nialp

.txet rehpic  
qinhcet noitisopsnart ,seuqinhcet noitutitsbuS  ,noitpyrced dna noitpyrcne ,seu  cirtemmys

dna   sepyt elbissop ,ezis yek dna egnar yek ,yhpargonagets ,yhpargotpyrc yek cirtemmysa
fo  .skcatta  

 
tinU - II    

:srehpiC yek cirtemmyS   kcolB  ,AEDI ,5CR ,hsifwolB ,SEA ,SED ,selpicnirp rehpiC
kcolB  .4CR ,srehpic maertS ,noitarepo rehpic   

 ,mhtirogla ASR ,smetsysotpyrc yek cilbup fo selpicnirP :srehpiC yek cirtemmysA
lamaglE  eiffiD ,yhpargotpyrC - .mhtiroglA kcaspanK ,egnahcxE yeK namlleH  

 
tinU - III    

:snoitcnuF hsaH cihpargotpyrC  AHS( mhtiroglA hsaH eruceS ,noitacitnehtuA egasseM -
 ,CAMC ,CAMH ,stnemeriuqer noitacitnehtuA :sedoc noitacitnehtua egasseM ,)215

latigiD  .emehcS erutangiS latigiD lamaglE ,serutangis   
rtemmyS :noitubirtsiD dna tnemeganaM yeK eK ci  dna cirtemmyS gnisU noitubirtsiD y

birtsiD ,noitpyrcnE cirtemmysA  ,sorebreK ,syeK cilbuP fo noitu  905.X
noitacitnehtuA   cilbuP ,ecivreS – erutcurtsarfnI yeK . 

 
tinU - VI    

tropsnarT - :ytiruceS level   dna reyaL tekcoS eruceS ,snoitaredisnoc ytiruces beW
tropsnarT   .SPTTH ,ytiruceS reyaL  

)HSS( llehS eruceS   ,ytiruceS eciveD eliboM ,ytiruceS sseleriW :ytiruceS krowteN sseleriW
11.208 EEEI  ytiruceS NAL sseleriW i11.208 EEEI ,NAL sseleriW . 
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tinU -V   
E- :ytiruceS liaM  PI ,weivrevo ytiruceS PI :ytiruceS PI EMIM/S ,ycavirP dooG ytterP   ytiruceS

C ,daolyap ytiruces gnitaluspacnE ,redaeH noitacitnehtuA ,erutcetihcra gninibmo   ytiruces
.snoitaicossa  

egnahcxE yeK tenretnI   dna yhpargotpyrC no seidutS esaC  ytrapitluM eruceS :ytiruces
lautriV ,noitaluclaC  retnI eruceS ,nO ngis elgniS ,snoitcelE -  ,snoitcasnarT tnemyaP hcnarb

gnitpircS etis ssorC  .ytilibarenluV  
 

 :SKOOB TXET  
.1   ytiruceS krowteN dna yhpargotpyrC –  mailliW :ecitcarP dna selpicnirP

,sgnillatS  nosraeP  noitidE ht6 ,noitacudE . 
.2  dr3 ,lliH warG cM ,etahaK lutA :ytiruceS krowteN dna yhpargotpyrC  noitidE . 

 :SKOOB ECNEREFER  
.1   R T rD ,iniraH N ,alamayhS K C :ytiruceS krowteN dna yhpargotpyrC

,nahbanamdaP  .noitidE ts1 ,aidnI yeliW  
.2   ,lliH warG cM ,yayhdapohkuM nazuoroF :ytiruceS krowteN dna yhpargotpyrC

dr3  noitidE . 
.3  .aidnI yeliW ,pmatS kraM :ecitcarP dna ,selpicnirP ,ytiruceS noitamrofnI  
.4  HMT ,etihW gerG ,nilknoC ruhtrA .MW :ytiruceS retupmoC fo selpicnirP . 
.5  uceS krowteN ot noitcudortnI gninraeL EGAGNEC ,ztewarK laeN :ytir . 

 
:semoctuO esruoC   

ot elba eb lliw tneduts ehT  
 .1  .stpecnoc yhpargotpyrc dna ytiruces krowten ebircsed  
 .2  .srehpic yek cirtemmysa dna cirtemmys tuoba egdelwonk niatbo  
 .3   cihpargotpyrc suoirav eht poleved .smhtirogla  
 .4  .smhtirogla hsah dna noitacitnehtua eht etaulave  

.5   .ytiruces liame dna ytiruces level tropsnart fo stpecnoc cisab eht etartsulli  
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 raeY VI - retsemeS I  4 0-0-0 4 

)J414E(  SKROWTEN DNA SNOITACINUMMOC SSELERIW  
evitcelE lanoisseforP( - )VI  

 
:sevitcejbO esruoC   

 lliw tnedutS ehT  
.1  na teg   fo weivrevo  ni noitacilppa sti dna aera skrowteN noitacinummoC sseleriW

noitacinummoC  .gnireenigne  
.2   fo noitagaporp yduts .lennahc sseleriw ni slangis citengamortcele  
.3  .sledom gnidaf tnereffid dnatsrednu  
.4  .noitacinummoC OMIM fo scisab nrael  
.5   .skrowten sseleriw tnereffid yduts  

 
TINU –I:  smetsyS noitacinummoC sseleriW ot noitcudortnI  

 ,snoitacinummoc oidar elibom fo noitulovE noitacinummoc sseleriw fo selpmaxE   ,smetsys
.smetsys sseleriw suoirav fo nosirapmoC ,smetsys enohpelet sseldroC ,smetsys gnigaP  

smetsyS noitacinummoC sseleriW nredoM  drihT ,skrowten ralullec noitareneg dnoceS :
acol ni sseleriW ,skrowten sseleriw noitareneg ,pool l   eulB ,skrowten aera lacol sseleriW

.skrowten aera lanosreP dna htoot  
TINU – II :  slatnemadnuF ngiseD metsyS ralulleC  

 tnemngissa lennahC ,esuer ycneuqerF ,metsyS ralulleC cisaB ,noitacollA murtcepS
ffodnaH ,seigetarts   ffo edarg dna gniknurT ,yticapac metsys dna ecnerefretnI ,seigetartS

.gnittilps llec ,yticapac dna egarevoc gnivorpmI ,ecivres  
 :noitacinummoC sseleriW roF seuqinhceT sseccA elpitluM  elpitlum ot noitcudortnI

elpitlum murtceps daerpS ,AMDT ,AMDF ,ssecca  ecca  ,ssecca elpitlum noisivid ecapS ,ss
.smetsys ralullec a fo yticapaC ,oidar tekcaP  

TINU – III :  gnikrowteN sseleriW  
 sseleriw fo tnempoleveD ,skrowten enohpelet dexif dna sseleriw neewteb ecnereffiD

skrowten . 
krowten dexiF  tuor ciffarT ,yhcrareih noissimsnart  atad sseleriW ,skrowten sseleriw ni gni

 lennahc nommoC ,secivres gnillangis . 
TINU – VI :   NAW sseleriW  

SI ,erutcurtsarfni eht ni noitacinummoC ,tnemnorivne elibom a troppus ot msinahceM -  59
SI ,lennahc drawrof AMDC  – 59  emarf dna tekcaP ,lennahc esrever AMDC   SI ni stamrof – 

 TMI ,59 – 0002 . 
W ni lennahc drawroF - W ni slennahc esreveR ,0002 AMDC dna AMDC - AMDC dna AMDC -

 noitacilppa elibom SRPG ni ecivres gnigassem trohS ,setar atad rehgih dna SRPG ,0002
.slocotorp  

TINU -V: NAL sseleriW  
 eht fo sweivrevo lacirotsiH  emoh sseleriW ,yrtsudni NALW eht fo noitulovE ,yrtsudni NAL

YHP ehT .11.208 EEEI ,gnikrowten  leriw ,reyaL CAM ,reyaL  REPYH ,NAL REPYH ,MTA sse
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NAL – .2  
 :gnixelpitluM noisiviD ycneuqerF lanogohtrO  elgniS ,ytilanogohtrO fo selpicnirP cisaB

 lennahc itluM susreV kcolB MDFO ,smetsyS   langiS MDFO ,noitanalpxe sti dna margaiD
noitatneserper lacitamehtam . 

:skooB txeT  
.1   ,tropappaR .S erodoehT C sseleriW  ,snoitcilppA dna snoitacinummo  noitacudE nosraeP

-  .3002  
.2  aD nepU

 

 ,snotiacinummoC sseleriW― ,lal  .0102 ,sserP ytisrevinU drofxO  

:secnerefeR  
.1  sistropmoP .S.A ,airtimidapap .I.G ,tadiabO.S.M ,siditilopociN.P

 

,skrowteN sseleriW― ,  
 .3002 ,snoS & yeliW nhoJ  

.2  

 

― ,rooP.V.H dna gnaW.X ,smetsyS noitacinummoC sseleriW   .4002 ,noitacude nosraeP  
 

:semoctuO esruoC   
 ot elba eb lliw stneduts ehT  

.1   metsys ralullec dnatsrednu dna smetsys noitacinummoc sseleriw eht ebircsed
.slatnemadnuf ngised  

.2  .gnikrowten sseleriw fo tpecnoc eht ssucsid  

.3  .lennahc sseleriw ni slangis citengamortcelE fo noitagaporp fo egdelwonk eriuqca  

.4  .NAL sseleriW dna NAW sseleriW fo stpecnoc cisab ezirailimaf  

.5  .MDFO fo stpecnoc cisab etartsulli  
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( SMETSYS RADAR  )K414E  
            evitcelE lanoisseforP( - )V  

 
:sevitcejbO esruoC   

lliw tnedutS ehT  
.1   sretemarap suoirav no ecnedneped sti dna noitauqe radar cisab eht evired .  
.2   rof metsys radar WCMF htiw gnola noitacilppa sti dna metsys radar WC yduts

 .snoitacilppa retemitla  
.3  E relppoD nrael  .radar relppoD deslup ot tcepser htiw snoitacilppa sti dna tceff  
.4   .noitacilppa sti yduts ot dna rotacidni tegrat gnivom dnatsrednu  
.5  .noitceted langis radar no esion fo tceffe eht dnatsrednu dna enimaxe  

 
tinU -I  RADAR fo slatnemadnuF  

 mumixaM ,noitcudortnI  kcolb radaR ,noitauqE radar fo mrof elpmiS ,egnaR suougibmanU
 egnaR fo noitciderP .snoitacilppA dna seicneuqerF radaR ,noitarepO dna margaiD

esioN revieceR ,langiS elbatceteD muminiM ,ecnamrofreP . 
eslaF rotceteD epolevnE ,RNS ,noitauqE egnaR radaR deifidoM   dna emiT mralA

 stegrat elpmis( stegraT fo noitceS ssorC radaR ,sesluP radaR fo noitargetnI ,ytilibaborP - 
enoc ,erehps -  sessoL metsyS ,seitiugibmA egnaR dna FRP ,rewoP rettimsnarT ,)erehps

.smelborP evitartsullI ,)tnemtaert evitatilauq(  
 

tinU - II  MF dna WC -  radaR WC  
 ,revieceR dna rettimsnarT neewteb noitalosI ,margaiD kcolB radaR WC ,tceffE relppoD

noN -  .radar WC fo snoitacilppA ,stnemeriuqeR htdiwdnaB revieceR ,revieceR FI orez  
MF -  ,scitsiretcarahC dna margaiD kcolB ,tnemerusaeM relppoD dna egnaR ,radaR WC

MF ,)stegraT gnideceR /gnihcaorppA( - radaR WC ycneuqerF elpitluM ,retemitla WC . 
.smelborP evitartsullI  

 
tinU - III  radaR gnikcarT dna ITM  

 htiw radaR ITM ,elpicnirP ,noitcudortnI -  rewoP dna rettimsnarT reifilpmA rewoP
 elbuoD ,sdeepS dnilB ,scitsiretcarahC retliF srellecnaC eniL yaleD ,rettimsnarT rotallicsO

 .sretliF relppoD detaG egnaR .sFRP dereggatS ,noitallecnaC  
miL ,sretemaraP radaR ITM  relppoD esluP susrev ITM ,ecnamrofreP ITM ot snoitati

 radaR gnikcarT esluponoM ,nacS lacinoC ,gniboL laitneuqeS ,radaR htiw gnikcarT.radaR
eno( esluponoM nosirapmoC edutilpmA - owt dna -  nosirapmoC esahP ,)setanidrooc

oitisiuqcA ,egnaR ni gnikcarT ,esluponoM  fo nosirapmoC ,snrettaP gninnacS dna n
srekcarT . 
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tinU - VI  esioN ni slangiS radaR fo noitceteD   
 ,noitavireD dna scitsiretcarahC esnopseR revieceR retliF dehctaM ,noitcudortnI

ssorC dna noitcnuF noitalerroC - noN fo ycneiciffE ,revieceR noitalerroc -  dehctam  ,sretliF
noN htiw retliF dehctaM - .esioN etihw  

 
tinU -V srevieceR RADAR  

syalpsiD ,erutarepmeT esioN dna erugiF esioN -  ,srexelpuD ,sepyt  dna epyt hcnarB
srexelpuD sa srotalucriC ,epyt decnalaB  .  
sannetnA yarrA desahP ot noitcudortnI -  ,stpecnoC cisaB  gnireets maeB ,nrettaP noitaidaR

snoitatimil dna segatnavdA ,snoitacilppA ,segnahC htdiW maeB dna . 
 

 :SKOOB TXET  
.1  2,noitidE naidnI smetsys,.laicepS  HMT ,kinlokS .I  llireM radaR ot noitcudortnI dn  

.7002  
.2  3 ,kinlokS .I llirreM radaR ot noitcudortnI dr  .1002,HMT  smetsyS,.de  

 
 :SKOOB ECNEREFER  

     .1   radaR   yb ygolonhceT ,selpicnirP sraeP ,eddE noryB .4002 ,noitacudE snoitacilppA no  
      selpicnirP radaR  .2 - .kroY weN ,yeliW Z.P .rJ ,selbeeP  

 
:semoctuO esruoC   

ot elba eb lliw tnedutS ehT  
.1   .metsyS RADAR fo elpicnirp cisab eht dnatsrednu  
.2  .radaR detaludoM ycneuqerF dna WC fo elpicnirp gnikrow eht ssucsid   
.3  esluP dna ITM fo kcolb yreve dna hcae fo elpicnirp eht ezylana   dna  radaR relppoD

r gnikcart dnatsrednu  .elpicnirp rada  
.4  giF esioN etaluclac na srevieceR radaR ni erutarepmeT esioN dna eru  ebircsed nac d

desu sannetna . 
.5  .sreviecer radar tuoba egdelwonk niatbo  
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)L414E(   SEUQINHCET DNA YROEHT GNIDOC  
         evitcelE lanoisseforP( - )V  

 
 :sevitcejbO esruoC   

lliw tnedutS ehT  
.1  .ti esu ew od yhw dna gnidoc si tahw ssucsid dna gnidoc dnatsrednu  
.2  .noitcerroc dna noitceted rorre rof sedoc kcolb raenil ydutS  
.3   dnatsrednu dna ydutS .sedoc noitulovnoc dna sedoc cilcyc fo noitacilppa  
.4  u .noitcerroc rorre drawrof rof sedoc obrut fo tpecnoc eht dnatsredn  
.5  g  .gnixelpitlum laitaps dna sedoc emit ecaps no egdelwonk nia  

 
tinU -I    egarots dna noissimsnarT latigiD elbaileR rof gnidoC   

 dna egarevA ,noitamrofnI fo erusaeM cimhtiragoL A ,noitamrofnI fo ledom lacitamehtaM
.seigetartS lortnoC rorrE ,srorrE fo sepyT ,yportnE dna noitamrofnI lautuM  

 :sedoC kcolB raeniL  ,noitceteD rorrE dna emordnyS ,sedoC kcolB raeniL ot noitcudortnI
muminiM  iD rorrE ,edoc kcolB a fo ecnats - rorrE dna gnitceteD -  a fo seitilibapaC gnitcerroc

 rorre detcetednu na fo ytilibaborP ,gnidoceD emordnyS dna yarra dradnatS ,edoc kcolB
 rorrE rof sedoc kcolB fo snoitacilppA .sedoC gnimmaH ,CSB a revo sedoC raeniL rof

ni lortnoc  metsys egarots atad . 
 

tinU - II   sedoC cilcyC  
ytiraP dna rotareneG ,noitpircseD - noitatupmoC emordnyS ,gnidocnE ,secirtaM kcehc   dna

gnidoceD ,noitceteD rorrE .  
rorrE ,sedoc cilcyc denetrohS ,sedoC gnimmaH cilcyC -  ,sedoc cilcyc rof gnidoced gnippart

 ytirojaM .sedoc cilcyc rof gnidoced cigol  
 

tinU - III   sedoC lanoitulovnoC  
,seitreporP ecnatsiD dna larutcurtS ,sedoC lanoitulovnoC fo gnidocnE   doohilekil mumixam

ytirojaM ,gnidoced laitneuqeS ,gnidoced -  .sedoc noitulovnoC fo gnidoced cigol  
ibretiV fo noitacilppA   lanoitulovnoC fo snoitacilppA ,gnidoceD laitneuqeS dna gnidoceD
.metsys QRA ni sedoc  

 
tinU - VI  sedoC obruT  

sedoC CPDL - goL ,lennahc erusare yranib rof gnidoceD ,shparg esraps no desab sedoC -
aretI ,sedoc tcudorP ,noitagaporp feirB ,arbegla doohilekil  evit .sedoc tcudorp fo gnidoced  

sedoc lanoitulovnoc detanetacnoC -  laireS ,edoc obruT STMU ehT ,noitanetacnoc lellaraP
gnidoced obruT ,noitanetacnoc lellaraP ,noitanetacnoc . 
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tinU -V ecapS - sedoC emiT   
ecaps lanogohtrO ,ytisreviD ,semehcs noitaludom latigiD ,noitcudortnI -  ,sedoc kcolB emiT

italumiS ,sannetnA timsnarT owT naht erom ot noisnetxE ,semehcs s’ituomalA .stluseR no  
reP dna gnissecorperP PPA evitaretI ,tpecnoC lareneG : gnixelpitluM laitapS - reyal  

 dna noitisopmoceD LQ ,noitceteD TSALB lanigirO ,noitceteD reyalitluM raeniL ,gnidoceD
 itluM fo ecnamrofreP ,noitallecnaC ecafretnI –  deifinU ,semehcS noitceteD reyaL

.sedoC noisrepsiD raeniL yb noitpircseD  
 

 :SKOOB TXET  
.1  gnidoC lortnoC rorrE - slatnemadnuF   snoitacilppA dna –   olletsoC .J leinaD ,niL uhS

 .cnI ,llaH ecitnerP ,rJ  
.2  yroehT gnidoC gnitcerroC rorrE - eehR gnuoY naM - warGcM ,9891 - lliH .  

 
 :SKOOB ECNEREFER  

.1  yroehT gnidoC gnitcerroC rorrE - ehR gnuoY naM e-  warGcM,9891 – .gnihsilbuP lliH  

.2  snoitacinummoC latigiD -  noitacilppA dna latnemadnuF -  .EP ,ralkS dranreB  

.3  snoitacinummoC latigiD - 5 ,sikaorP .G nhoJ ht   .HMT ,8002 ,.de  

.4  sedoC lortnoC rorrE ot noitcudortnI - onavarG erotavlaS - drofxo .  

.5   gnidoC noitcerroC rorrE – tiroglA dna sdohteM lacitamehtaM  smh –  ,nooM.K ddoT
 .aidnI yeliW ,6002  

.6   yhpargotpyrC dna gnidoC ,yroehT noitamrofnI – 2 ,esoB najnaR dn   ,9002 ,noitidE
.HMT  

 
 :semoctuO esruoC  

ot elba eb lliw tneduts ehT  
.noitcerroc dna noitceted rorre rof sedoc kcolb raenil ylppa  .1  

 sedoc cilcyc esu .2 .noitcerroc dna noitceted rorre rof  
.sisylana ecnamrofrep rof sedoc noitulovnoc mrofrep .3  

.noitcerroc rorre drawrof rof sedoc obrut tcurtsnoc .4  
.gnixelpitlum laitaps dna sedoc emit ecapS ssucsid .5  
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
CGU  SUOMONOTUA  

 .hceT.B  ECE  L T-P-D C 
 raeY VI - retsemeS I  4 0-0-0 4 

)M414E(   GNIREENIGNE NOISIVELET  
          evitcelE lanoisseforP( - )V  

 
:sevitcejbO esruoC   

lliw tnedutS ehT  
.1   ni stnempoleved wen eht lla htiw smetsyS VT fo egarevoc evisneherpmoc niag

.gnireenignE oediV dna noisiveleT  
.2  .angiS oediV etisopmoC ,serutciP VT fo sisehtnys dna sisylana eht yduts  
.3  ’sebuT aremaC noisiveleT dna sebut erutciP revieceR yduts  
.4   noisivelet no sisahpme retaerg a htiw smetsys noisiveleT roloC suoirav eht yduts

.sdradnats  
.5  .noisivelet noitinifed hgiH dna noisivelet latigid ni scipot decnavda eht yduts  

 
tinU -I    noitcudortnI  

 egami ,oitar tcepsa dna mrof cirtemoeG .noitazinorhcnys ,sreviecer dna rettimsnart VT
erutcip ,gninnacs decalretni ,ytiunitnoc   .sdradnats VT ,langis oediv etisopmoC ,noituloser

 ,nocidiv yarrA edoiD nocilis ,nocidiv ,nocibmulP ,nocihtrO egami :sebut aremaC
mac fo nosirapmoC .aremac VT emorhconoM ,sebut are  

 noissimsnarT langiS VT a noitagaporP dn evitisop ,noissimsnart langiS erutciP :   dna
langis dnuos ,noissimsnart BSV ,noitaludom evitagen   lennahc dradnats ,noissimsnart

 VT ,slennahc tsacdaorb VT ,ecnerefretni ,noitagaporp langis VT ,rettimsnart VT,WB
.sannetnA noissimsnart  

 
tinU - II    revieceR VT emorhconoM  

ediv ,metsysbus FI ,renut FR  ,gnissecorp dna noitarapes cnys ,noitces dnuos ,reifilpma o
,stiucric noitcelfed  ic gninnacs .noitallecnac esion ,CGA ,stiucr  

 etihW dna kcalB fo metsysbus FI noisiv ,noitceted langis dnuos reirrac retni dna oediV
 MF :metsys dnuos revieceR ,sreviecer  lacipyt dna ,srotceted dnuoS MF ,noitceted

.snoitacilppa  
 

tinU - III   noitceteD dna noitarapeS cnyS  
 ,seuqinhcet gninut latigid ,srenut FHU dna FHV ,noitarepo renuT ,srenuT revieceR VT

fo lortnoc etomer  noitcelfeD dna CFA ,noitarapeS cnyS .snoitcnuf reviecer  .srotallicsO  
 .seslup cnys enil dna emarf fo noitarapes ,seslup cnys ni esion k ,noitarapes suonorhcnyS
 revieceR ,sCI evird noitcelfed ,srotallicsO noitcelfeD ,tiucric CFA dedne elgnis ,CFA

.sebuT erutciP ,sannetnA  
 

tinU - VI   noisiveleT roloC  
langis ruoloC   ruoloc ,sruoloc rof slangis oediv ,gnixim ruoloc evitidda ,noitareneg

noitpecreP ,gnidocne ,slangis ecnereffid   ,langis ecnanimul sruoloc dna ssenthgirb fo
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 ,saremac roloc ,slangis ecnanimorhc fo noitamrof ,slangis ecnereffid ruoloc fo gnidocnE
utcip ruoloC .snoitacificeps ruoloc ,sebut er  

 :gnidoceD dna gnidocnE langiS roloC  LAP ,metsys ruoloc LAP metsys ruoloc CSTN
LAP ,redocne - ,sreifilpma langis emorhc ,redoceD D   ruoloc ,slangis V dna U fo noitarapes

eifilpma CCA ,rotanimircsid esahp tsruB ,noitarapes tsrub  tnednI ,rotallicso ecnerefeR ,r
.gnixim langis ruoloc ,srotaludomed V &U ,stiucric rellik ruoloc dna  

 
tinU -V  revieceR roloC  

 Y ,metsysbus FI ,srenut nortcelE ,reviecer ruoloc ot noitcudortni -  amorhC ,lennahc langis
 V & U fo noitarapeS ,redoced ruoloC ,  reirrac buS ,srotaludomed suonorhcnys ,srosahP

.stiucric retsar ,noitareneg  
 VT latigiD ,VT etilletaS emoH ot tceriD ,VT etilletaS latigiD ,VT latigiD ot noitcudortnI
 egamI DCC ,VT DEL ,VT DCL ,VT lairtserreT latigiD ,revieceR VT latigiD ,rettimsnarT

rosneS .VTDH ,s  
 

 :SKOOB TXET  
.1  gnireenignE oediV dna noisiveleT - 2 ,ekahD.M.A dn   .noitidE  
.2  VT ruoloC dna emorhconoM - .2002 ,noitacilbuP lanoitanretnI egA weN ,italuG .R.R  

 
 :SKOOB ECNEREFER  

.1  ecitcarP dna yroehT noisiveleT ruoloC - 4991 ,HMT ,ilaB .P.S . 

.2   cisaB smetsyS oediV dna noisiveleT - 9991 ,lliH warGcM ,nodameH .E.C dna borG.B . 

.3   ecitcarP noisiveleT nredoM – ecivreS dna ygolonhceT ,selpicnirP -  ,nitallaG .R.R
.2002 ,noitacilbuP lanoitanretnI egA weN  

:semoctuO esruoC   
The st du ent wi ll  eb  able to 

.1   eht ezingocer  ot sdradnats noisivelet fo ecnatropmi dna slangis oediv fo noissimsnart
snoitacilppa gnitsacdaorb htiw krow ylevitceffe . 

.2  .reviecer VT emorhconom ni snoitces tnereffid dnatsrednu  

.3  stamrof latigid nredom nommoc dna stamrof oediv lanoitidart eht sessa . 

.4   zylana .snoitacilppa no desab seuqinhcet noissimsnart oediv latigid e  

.5   ruoloc htiw reviecer ruoloc dna noisivelet ruoloc fo gnikrow dna elpicnirp ebircsed
.gnidoced dna gnidocne langis  
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY VI - retsemeS I  4 0-0-0 4 

    )N414E(   GNISSECORP EGAMI LATIGID  
evitcelE lanoisseforP( - )V  

 
:sevitcejbO esruoC  lliw tneduts ehT  

.1  gnissecorp egami latigid fo stpecnoc latnemadnuf dnatsrednu . 

.2   suoirav gnisu niamod ycneuqerf ni segami ezylana smrofsnart .  

.3   egami dna tnemecnahne egami rof seuqinhcet eht etaulave noitarotseR . 

.4   .noitatnemelpmi dna smhtirogla PID latnemadnuf eht nrael  

.5  .smelborp laer ot smhtirogla gnissecorp egami gniylppa ni ecneirepxe niag  
 

tinU -I LATIGID  :SLATNEMADNUF EGAMI   ,gnissecorP egamI latigiD si tahW
latnemadnuF   gnissecorP egamI na fo stnenopmoC ,gnissecorP egamI latigiD ni spetS

 .noitpecreP lausiV fo stnemelE ,metsyS  
noitcnuF daerpS tnioP   dna gnilpmaS egamI ,noitisiuqcA dna gnisneS egamI ,)FSP(
saB emoS ,noitazitnauQ .snoitarepO raenilnoN dna raeniL ,slexiP neewteb spihsnoitaleR ci  

 
tinU - II  :SMROFSNART EGAMI  owT - lanoisnemid   ,smrofsnarT yratinU & lanogohtrO

yratinU fo seitreporP  .mrofsnarT reiruoF etercsiD lanoisnemiD owT ,smrofsnarT  
eniS ,mrofsnarT enisoC etercsiD   ,mrofsnarT raaH ,mrofsnarT dramadaH ,mrofsnarT

tnalS  .mrofsnart LK ,mrofsnarT  
 

tinU - III  :TNEMECNAHNE EGAMI   yarG cisaB emoS ,niamoD laitapS ni tnemecnahne egamI
,snoitamrofsnart leveL   cigoL/citemhtirA gnisU tnemecnahnE ,gnissecorP margotsiH

 .snoitarepO  
  ,gnineprahS ,niamod ycneuqerf ni sretliF niamoD ycneuqerF ,gnihtoomS ,sretliF egamI

gniretliF cihpromomoH . 
 

tinU - VI     noitarotseR ,sledoM esioN ,ssecorP noitarotseR/noitadargeD egamI fo ledoM  ni
,esioN fo ecneserP eht  laitapS  gniretliF . 

raeniL ,gniretliF niamoD ycneuqerF yb noitcudeR esioN cidoireP  noitisoP -
tnairavnI   muminiM ,gniretliF esrevnI ,snoitadargeD .gniretliF )renieW( rorrE erauqS naeM  

 
tinU -V  slatnemadnuF roloC  :  lluF fo scisaB ,gnissecorP egamI roloC oduesP ,sledoM roloC

snoitamrofsnarT roloC ,gnissecorP egamI roloC . 
egamI roloC ni esioN ,roloC no desaB noitatnemgeS egamI ,gnineprahS dna gnihtoomS  ,s

.noisserpmoC egamI roloC  
 
 
 



 

331  
 

 :SKOOB TXET  
”gnissecorP egamI latigiD“ .1 leafaR ,  elaznoG.C ,sdooW .E drahciR ,z  late  HMT , , dn2  

noitidE . 
 

 :SKOOB ECNEREFER  
.1  ”gnissecorP egamI latigiD fo slatnemadnuF“ .1002 ,noitacudE nosraeP ,niaJ .K linA ,  
.2   egamI latigiD“ ”sisylanA dna gnissecorP  ,IHP ,radmujaM attuD .D dna adnahC .B ,

.3002  
 

:semoctuO esruoC   
:ot elba eb lliw tnedutS ehT  

.1  owt fo stpecnoc cisab eht ssucsid -  dna ,gnilpmas ,noitisiuqca langis lanoisnemid
 .noitazitnauq  

.2   ,stpecnoc mrofsnart reiruoF D2 ezylana  rieht dna ,TFF dna TFD D2 eht gnidulcni
.gniretlif niamod ycneuqerf ni esu  

.3   noitpecrep egami no tceffa sti dna )SVH( metsyS lausiV namuH eht terpretni
 .gnidnatsrednu dna  

.4   margotsih sa hcus smhtirogla tnemecnahne egami latnemadnuf eht ebircsed
 ,noitacifidom  .noitceted egde dna ,noitalupinam tsartnoc  

.5  smelborp detaler gnissecorp egami latigid ni slliks gnimmargorp ezylana . 
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY VI - retsemeS I  0 0-3-0 2 

)7014E(   BAL GNIREENIGNE EVAWORCIM  
:sevitcejbO esruoC  lliw tnedutS ehT  

.1  .tnempiuqe dna stnenopmoc evaworciM fo egdelwonk cisab htiw dedivorp eb  

.2  .stik evaworciM fo snoitacilppa lacitcarp eht htiw ezirailimaf  

.3   dnatsrednu dna stpecnoc suoirav  tnenopmoc evaworcim  fo seuqinhcet s. 

.4  sannetna evaworcim fo ydutS . 

.5  m ecitcarp rewop evaworcim fo tnemerusae  nrettap noitaidar dna . 

STNEMIREPXE FO TSIL  
.1  evaw ,sretpadA ,srotcennoc ,selbac( hcneb evaworcim fo ydutS -                                           ,sediug    

secived evissap & stnenopmoc ). 
.2  .ebut nortsylk xelfer   fo scitsiretcarahc ycneuqerf dna niag fo tnemerusaeM  
.3  scitsiretcarahc edoid nnuG . 
.4  .tneiciffeoc noitcelfer dna )RWSV( oitar evaw gnidnats fo noitanimreteD  
.5  s’eet evaworcim fo ydutS . 
.6  tnemerusaem noitaunettA . 
.7  rotalosi fo scitsiretcarahc fo noitanimreteD . 
.8  rotalucric fo scitsiretcarahc fo noitanimreteD . 
.9  anoitcerid elohitlum fo scitsiretcarahC relpuoc l . 

.01  M & ecnadepmi evaw fo tnemerusae  noitces ediugevaw dettols gnisu  htgnel evaw  

.11  annetnA  nroh gnisu sevaworcim fo noitagaporp fo ydutS . 

.21  rcim fo tnemerusaeM  rotsimreht a gnisu rewop evawo m  palf elbairav/tnuo
rotaunetta . 

.31  ettap noitaidar fo tnemerusaeM .annetna   tset a fo nr  

.41  trahc htims gnisu enil noissimsnart  fo ecnadepmi daol nwonknu fo noitanimreteD . 

 :seirotarobaL rof deriuqer tnempiuqE  
.1  ylppuS rewoP nortsylK htiw pu tes hcneB evaworciM .  
.2  ylppuS rewoP nnuG htiw pu tes hcneB evaworciM . 
.3  retemmA orciM . 
.4  retem RWSV . 
.5  stnenopmoC evaworciM . 

:semoctuO esruoC  The st du ent wi ll  eb  able to 
.1  .snoitalletsnoc langis ,seuqinhcet gnilledom ,gnilpmas no ezisahpme  
.2  dna tset decnavda esu  snosirapmoc lufgninaem ekam ot tnempiuqe tnemerusaem  

 dna derusaem neewteb .stluser laciteroeht  
.3  itcnuf ezylana dna hcneb evaworcim htiw ecitcarp .stnenopmoc tnereffid fo ytilano  

   .4 .sannetna evaworcim suoirav tnemirepxe  
 .5   nrettap noitaidar dna rewop evaworcim erusaem . 
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YGOLONHCET & GNIREENIGNE FO ETUTITSNI .B.J  
 CGU SUOMONOTUA  

 .hceT.B  ECE  L T-P-D C 
 raeY VI - retsemeS II  4 0-0-0 4 

A424E( ) NOITATNEMURTSNI DNA STNEMERUSAEM CINORTCELE  

:sevitcejbO esruoC   
lliw tnedutS ehT  

.1  tnemerusaem ni noitinifed dna stpecnoc cisab . 

.2   rof detpoda stnemurtsni dna selpicnirp tnereffid eht nrael dna dnatsrednu
 .cte ygrene ,rewop ,egatlov ,tnerruc fo tnemerusaem  

.3   ekil stnemele evissap fo tnemerusaem rof elbaliava sdohtem tnereffid yduts
 .ecnaticapac & ecnatcudni ,ecnatsiser  

.4  nk niag ot evah  dna sepocsollicsO ,segdirb CD dna CA tuoba egdelwo
.srecudsnart  

.5  .slangis latigid gnizylana rof srezylana dna langis latigid fo egarots eht yduts  

 TINU - :I   
 citatS ,scitsiretcarahc ecnamrofreP ,smetsyS gnirusaeM fo scitamehcS kcolB

,noisicerP ,ycaruccA ,scitsiretcarahc   muS tooR ,rorrE naissuaG ,srorrE fo sepyT ,noituloseR
 ;gaL ,ytilediF ,ytilibicudorpeR ,ytilibataepeR ,scitsiretcarahC cimanyD ,alumrof serauqS
 CA ,sreteM tnerruC CD ,tnemevoM lavnosrA 'D ,sretemtloV CD :stnemurtsnI gnirusaeM

sretemmhO ,sreteM tnerruC dna sretemtloV . 
sretemitluM  ,sretemtloV gnidnopseR SMR eurT ,egnaR fo noisnetxE ,noitcetorP reteM ,

 latigiD ,sreteM CD,CA ,sretemitluM ,sretemtloV cinortcelE .stnemurtsnI fo snoitacificepS
 evisseccuS ,epyt gnitargetnI epolS lauD ,pmaR esacriatS ,epyT pmaR :sretemtloV

yT noitamixorppA 3,gnignarotuA,ep 2/1 3,  4/3  ecnatsiseR hgiH ,retemma ociP ,yalpsiD tigiD
snoitacilppA ,retemmA tnerruc woL ,stnemerusaeM . 

 TINU - :II    
:srotareneG langiS   dna esluP ,srotareneG ycneuqerF peewS ,srotareneG langiS FR ,FA

tareneG noitcnuF ,srotareneG evaw erauqS  oediV ,rotareneG mrofevaw yrartibrA ,sro
.snoitacificepS dna ,srotareneG langiS  

 evaw enydoreteH ,noitrotsiD cinomraH ,srezylanA evaW FH ,FA ,srezylanA langiS
ecnaticapaC ,srezylanA rewoP ,srezylanA murtcepS ,srezylanA - .sroallicsO ,sreteM egatloV  

 TINU - :III   
:segdirB CA dna CD   ,yaH ,llewxaM ,segdirB CA ,egdirB nivleK ,egdirB enotS taehW

segdirB nosrednA ,neiW ,gnirehcS . 
 T degdirB ,T niwT ,noitcennoc dnuorg s’rengaW, egdirB elgnA ralimiS ,egdirB ecnanoseR

.srotceteD ,skrowteN  

 TINU - :VI  
:sepocsollicsO  C  ORC ,serugiF suojassiL ,stiucriC esaB emiT ,ORC fo citamehcS kcolB ,TR

.snoitacificepS ,snoitacilppA ,senil yaleD ,snoitaredisnoC ORC ycneuqerF hgiH ,seborP  



 

631  
 

:sepocsollicsO esopruP laicepS   ,sepocsollicsO gnilpmaS ,sORC maeB lauD ,ecarT lauD
sollicsO egarotS  doireP ,tnemerusaeM ycneuqerF ,sORC egarotS latigiD ,sepoc

 fo noisnetxE ,sretnuoc lasrevinu ,stnemerusaeM ycneuqerF/emit ni srorrE ,tnemerusaeM
X ,trahc pirtS :sredroceR ;egnar - .sredrocer cihpargollicso ,Y  

 TINU - :V  
:srecudsnarT  guaG niartS ,noitacifissalC  tnemecalpsiD dna ecroF ;dednuobnu ,dednuoB ,se

 ,selpuocomrehT ,TDVL ,sretemomenA eriwtoH ,sretemomrehT ecnatsiseR ,srecudsnarT
 ,metsys gnisnes erutarepmeT latigiD ,sretemomrehT ecnatsiseR laicepS ,sorhcnyS

rT ecnaticapaC elbairaV ,srecudsnarT cirtceleozeiP  evitcirtS otengaM ,srecudsna
.srecudsnarT  

:sretemaraP lacisyhP fo tnemerusaeM   diuqiL ,sreteM tnemecalpsiD ,tnemerusaeM wolF
 erusserP ,ecroF ,yticoleV ,erutsioM dna ytidimuH fo tnemerusaeM ,tnemerusaeM level - 

 erutarepmeT ,level muucaV ,erusserP hgiH - .smetsyS noitisiuqcA ataD ,stnemerusaeM   
 

:SKOOB TXET   
.1   nosraeP ,erohsiK laL .K yb snoitatnemurtsnI dna stnemerusaeM cinortcelE

 noitacudE - .0102  
.2   islaK.S.H :noitatnemurtsni cinortcelE - .4002 noitidE dn2 ,HMT   

:SKOOB ECNEREFER   
.1   stnemerusaeM dna noitatnemurtsnI cinortcelE -  ,sserP .viU drofxO ,lleB .A divaD

7991 . 
.2  erusaeM dna noitatnemurtsnI cinortcelE nredoM ,scnibleH .D.A :seuqinhceT tnem  

.3002 ,noitidE ht5 ,IHP :repooC .D.W   
.3  dna stnemerusaeM cinortcelE  oitatnemurtsnI  .M .B :n HMT egaC .M .J ,revilO  

.tnirpeR  
.4  .9002 regiripS mahbanamdaP .R .T :noitatnemurtsnI lairtsudnI  

 
:semoctuO esruoC   

ot elba eb lliw tnedutS ehT  
.1   gnikrow cisab eht ezylana dna elbaliava seuqinhcet tnemerusaem suoirav eht tsil

tnemerusaem rof desu stnemurtsni fo .  
.2  noitacifitcer rieht dna stnemerusaem ni srorre eht etupmoc . 
.3  .segdirb CD dna CA fo gnikrow eht esylana  
.4  .sepocsollicsO fo gnikrow dna elpicnirp cisab eht etartsulli  
.5  srecudsnart fo sepyt tnereffid hsiugnitsid . 

 
 

 

 



 

731  
 

 & GNIREENIGNE FO ETUTITSNI .B.J YGOLONHCET  
SUOMONOTUA CGU  

 .hceT.B  ECE  L T-P-D C 
 raeY VI - retsemeS II  0 0-3-0 2 

)0124E(   BAL ISLV  
 

:sevitcejbO esruoC   
 lliw tnedutS ehT  

.1   .stiucric latigiD fo ngised cigol eht nrael  

.2   .egaugnal noitpircsed erawdraH gnisu sngised fo noitatnemelpmi nrael  

.3  noitalumis gnimit fo tpecnoc eht nrael .  

.4   .sloot noitalumis suoirav gnisu sedoc LTR fo noitatnemelpmi nrael  

.5   .secived AGPF gnisu noitatnemelpmi dna ngised rof sloot DAC nrael  
 

  traP morf smargorp 01 fo muminiM  :etoN –  traP morf smargorp 2 dna I -  era II  eb ot
.detcudnoc  

 / ecnedaC gnisu stiucric golana/latigid SOMC gniwollof eht fo noitatnemelpmi dna ngiseD
etaG edulcni llahs ngised ehT .sloot DAC tnelaviuqE / sysponyS / scihparG rotneM -  level

rotsisnarT ,ngised - golireV ,ngised lacihcrareiH ,ngised level   cigoL ,ngised LDHV/LDH
 .noitacifirev dna noitalumiS ,sisehtnys  

 traP –  :smargorp ngiseD dnE tnorF ISLV :I  
 ecalp ,sisehtnys ,noitalumis eht niatbo dna ,reilpmoc yna gnisu enod eb nac gnimmargorP

namrofrep ehT .sdraob DLPC/AGPF otni tnemelpmi dna etuor dna  enod eb yam gnitset ec
 yb noitacifirev morf trapa rezylana cigol dna )slennahc 23( rotareneg nrettap gnisu

 .sloot dne tnorf eht fo yna htiw noitalumis  
setag cigol eht lla ezilaer ot edoc LDH .1 .  

redda fo noitalumiS dna ngiseD .2 .  
 .3 fo ngiseD  a sredocne sredoced dn . 
 .4 rexelpitlum fo ngiseD  ed dna - rexelpitlum . 
 .5 sretrevnoc edoc fo ngiseD  srotarapmoc dna . 
 .6 spolf pilf fo ngiseD T ,KJ ,D ,RS : .  

.7  spolf pilf dna sehctal gnisu retsiger fo ngiseD . 
 .8 retsiger tfihs fo ngiseD  laires fo -  laires ni –  tuo laires ni lellarap ,tuo lellarap ni laires ,tuo

.tuo lellarap ni lellarap dna  
.9  fo ngiseD retnuoc suonorhcnysa dna suonorhcnys . 

enihcaM etatS etiniF( rotceteD ecneuqeS fo ngiseD .01 - .)senihcaM erooM dna ylaeM  
 

 traP –  ISLV :II :smargorp ngiseD dnE kcaB  
 ecnedaC gnisu stiucric golana/latigid SOMC gniwollof eht fo noitatnemelpmi dna ngiseD
 fo ngised xelpmoc rof ,sisylana tneisnart/CD )SVL ,CRD( noitacifirev lacisyhp ,tuoyaL .sloot

:gniwollof eht  
 r ngised tuoyal ot noitcudortnI .11 selu .  
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   :gniwollof eht fo ngised xelpmoc rof ,tuoyaL ,noitacifirev lacisyhp ,tuoyaL .21  
•   setag cigol cisaB  
•  retrevni SOMC  
• setag DNAN/RON SOMC  
•  ROX SOMC  
• setag XUM SOMC  

:semoctuO esruoC   
tneduts ehT   ot elba eb lliw  

.1   .sloot noitalumis gnisu tnemelpmi dna sngised latigid lla rof sedoc LDH etirw  

.2  .sisylana ecnamrofrep etaluclac dna noitalumis gnimit niatbo   

.3  ibmoc ezisehtnys .sngised laitneuqes dna lanoitan  

.4  secived AGPF ni ngised lacisyhp tnemelpmi . 

.5  ettap tset eht ecitcarp .stiucric latigiD rof noitareneg nr  
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J.B. INSTITUTE OF ENGINEERING & TECHNOLOGY 
UGC AUTONOMOUS 

B.Tech.  L T-P-D C 
III Year - I Semester 3 0-0-0 3 

DISASTER MANAGEMENT 
(Open Elective – I) 

Course Objectives: 

The students will : 
1. To provide basic conceptual understanding the difference between the hazard and 

a disaster. 
2. To gain knowledge about the various disasters and their impacts. 
3. To provide basic understanding about the hazard and vulnerability profile of India. 
4. To have conceptual understanding about the disaster management phases. 
5. To gain approaches of Disaster Risk Reduction (DRR) and the relationship between 

vulnerability, Disasters, disaster prevention and risk reduction. 

UNIT - I: 
Concept of Disaster, Different approaches, Concept of Risk, Levels of Disasters, Disaster 
Phenomena and Events (Global, national and regional) ,Hazards and Vulnerability, Natural 
and man-made hazards, response time, frequency and forewarning levels of different 
hazards, Characteristics and damage potential or natural hazards, hazard assessment 
,Dimensions of vulnerability factors, vulnerability assessment Vulnerability and disaster 
risk ,Vulnerabilities to flood and earthquake hazards. 

UNIT II: 
Disaster Management Mechanism, Concepts of risk management and crisis 
managements. Disaster Management Cycle, Response and Recovery Development, 
Prevention, Mitigation and Preparedness ,Planning for Relief. 

UNIT - III: 

Capacity Building: Concept, Structural and Non-structural Measures ,Capacity 
Assessment; Strengthening Capacity for Risk reduction ,Counter-Disaster Resources and 
their utility in Disaster Management ,Legislative Support at the state and national levels. 

UNIT - IV: 
Coping with Disaster, Coping Strategies; alternative adjustment processes, Changing 
Concepts of disaster management ,Industrial Safety Plan; Safety norms and survival kits, 
Mass media and disaster management. 

UNIT - V: 
Planning for disaster management, Strategies for disaster management planning, Steps 
for formulating a disaster risk reduction plan, Disaster management Act and Policy in 
India. Organizational structure for disaster management in India, Preparation of state 
and district disaster management plans . 

TEXT BOOKS: 
1. Alexander, D. Natural Disasters, ULC press Ltd, London, 1993. 
2. Carter, W.N. Disaster Management: A Disaster Management Handbook, Asian 

Development Bank, Bangkok, 1991. 
3. Manual on Natural Disaster Management in India, NCDM, New Delhi, 2001. 
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REFERENCES: 
1. Abarquez I. & Murshed Z. Community Based Disaster Risk Management: Field 

Practitioner’s Handbook, ADPC, Bangkok, 2004. 
2. Goudie, A. Geomorphological Techniques, Unwin Hyman, London 1990. 
3. Goswami, S.C Remote Sensing Application in North East India, Purbanchal Prakesh, 

Guwahati, 1997. 

Course Outcomes: 

The Students will be to 

1. acquired knowledge on various types of disasters and hazards. 
2. distinguish between the hazard and a disaster can be analyzed. 
3. acquired knowledge on the various approaches of Disaster Risk Reduction (DRR) 
4. ability to understand the relationship between vulnerability, disasters, disaster 

prevention and risk reduction. 
5. develop ability to respond to different disasters. 
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J.B. INSTITUTE OF ENGINEERING & TECHNOLOGY 
UGC AUTONOMOUS 

B.Tech.   L T-P-D C 
III Year - I Semester 3 0-0-0 3 

Elements of Civil Engineering  
(Open Elective-I) 

Course Objectives: 

The students will: 

1. To understand different methods of surveying for various applications. 
2. To familiarize with various types of building materials. 
3. To understand transportation and traffic management. 
4. The knowledge of water sources, supply& its treatment. 
5. Study about Highway development in India, Necessity for Highway planning, different 

road development plans.. 

UNIT - I: 
 Introduction, history of the civil engineering, sub – disciplines of civil engineering. 

  UNIT II:  
Surveying 
Introduction, divisions of surveying, classification of surveying, principles of surveying. 
Linear measurements and errors–introduction, methods of linear measurements, 
chaining instruments, types of error and correction. Compass surveying – introduction, 
angular measurement using compass, whole circle bearing and reduced bearing, fore 
bearing and back bearing. Traverse surveying –introduction, chain and compass 
traversing, closing error and adjustments. Levelling– introduction, types of levelling 
instruments, dumpy level, adjustment of level, levelling staff. 

  UNIT - III:  
Building Materials and Construction 
Materials: Introduction to construction materials like ferrous and non ferrous metals, 
alloys, Stones, Bricks, Lime, Cement, Timber, Sand, Aggregates, Mortar, Concrete and 
bitumen. Construction: Types of building, different loads considered in building design, 
types of foundation in building, other developments and constructions of buildings. 

  UNIT - IV:  
Fire and Earthquake Protection in Building Introduction, fire protection in building, 
structural and architectural safety requirements of resistive structures, fire resistive 
properties of building materials, fire exit requirements, force and acceleration on 
building due to earthquake, building response characteristics, building drift. 

  UNIT - V: 
 Water Supply, Sanitary and Electrical Works in Building 
Introduction, water supply system, water supply layout of a building, house 
drainage, traps, electrical works in building. 
Highway Engineering: 
Introduction, historical background of road or highway, classification of roads, 
pavements       and roads, traffic control mechanism. 
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TEXT BOOKS: 
1. Elements of Civil Engineering Author: Mimi Das Saikia, Bhargab Mohan Das and 

Madan Mohan Das Publisher: PHI Learning Private Limited New Delhi.  
2. Elements of Civil Engineering Author: Dr. R.K. Jain and Dr. P.P. Lodha Publisher: 

McGraw Hill Education, India Pvt. Ltd. 
3. Surveying Vol. I Author: Dr. B. C. Punmia, Ashokkumar Jain, Arunkumar Jain16th 

Edition Publisher: Laxmi Publication Delhi.  
4.  Building drawing Author: M.G.Shah, C.M.Kale and S.Y.Patki Publisher: Tata 

McGraw Hill. 

Reference Books: 
1. Surveying Theory and Practice (7th Edition) Author: James M Anderson and Edward 

M Mikhail Publisher: McGraw Hill Education, India Pvt. Ltd.  
2. Surveying and Leveling Author: R. Subramanian Publisher: Oxford University.  
3.  Building drawing Author: M.G.Shah, C.M.Kale and S.Y.Patki Publisher: Tata 

McGraw Hill. 
4. Civil Engg. Drawing Author: S. C. Rangwala Publisher: Charotar Pub. House Anand. 

Course Outcomes:  
Students will be able to    
1. Carry out simple land survey and prepare maps showing the existing details. 
2. Find out area of irregular shaped plane areas. 
3. Understand building plan, elevation and section. 
4. Get acquainted with construction materials and transportation systems. 
5. Understand transportation and traffic problems. 
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J.B. INSTITUTE OF ENGINEERING & TECHNOLOGY 
UGC AUTONOMOUS 

B.Tech.  L T-P-D C 

III Year – I Semester 3 0-0-0 3 
Network Analysis and Synthesis 

(Open Elective - I) 
UNIT I: 
Concept of generalized frequency, circuit representation and their response in terms of 

generalized frequency. 

UNIT II: 
Fourier transforms and series, Laplace transform, its properties, and Z transforms, its 

properties and applications, Concept of one port, two-port networks, characteristics and 

parameters. 

UNIT III: 
Generalized network functions (Driving point and Transfer), concepts of poles and zeros, 

determination of free and forced response from poles and zeros, concept of minimum 

phase networks, analysis of ladder, lattice, T and bridged-T networks. 

UNIT IV: 
Introduction to state-space representation of networks and their analysis. Concept of 

filtering, filter types and characteristics, classical design of T and PI passive filters, 

frequency transformations. Introduction to active filters, active filter specifications, design 

of first and second order RC –active filters, maximally flat and equi-ripple filter 

characteristics, implementation using passive elements and op-amps. 

UNIT V: 
Network synthesis- Synthesis problem formulation, properties of positive real functions, 

Hurwitz polynomials, properties of RC, LC and RL driving point functions, Foster and Cauer 

synthesis of LC and RC circuits. 

Text Books: 
1. Temes & LaPatra – Introduction to circuit Synthesis & Design, McGraw Hill. 

2. V. Valkenberg – Modern Network Synthesis, PHI. 
Reference Books: 

1. Weinberg – Network Analysis & Synthesis, McGraw Hill. 

2. Peikari – Fundamentals of Network Analysis & Synthesis, Wiley. 
3. V. Atre-- Network Theory and Filter design, TMH. 
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J.B. INSTITUTE OF ENGINEERING & TECHNOLOGY 
UGC AUTONOMOUS 

B.Tech.  L T-P-D C 
III Year – I Semester 3 0-0-0 3 

Measurements and Instruments 

(Open Elective - I) 
UNIT - I: 
Philosophy Of Measurement- Methods of Measurement, Measurement System, 
Classification of instrument system, Characteristics of instruments & measurement 
system, Errors in measurement & its analysis, Standards. 

Analog Measurement of Electrical Quantities –Electrodynamics , Thermocouple, 
Electrostatic & Rectifier type Ammeters & Voltmeters , Electrodynamics’ Wattmeter, 
Three Phase Wattmeter, Power in three phase system , errors & remedies in wattmeter 
and energy meter. Instrument Transformer and their applications in the extension of 
instrument range, Introduction to measurement of speed , frequency and power factor. 

UNIT - II: 
Measurement of Parameters- Different methods of measuring low, medium and high 
resistances, measurement of inductance & capacitance with the help of AC Bridges, Q 
Meter. 
AC Potentiometer- Polar type & Co-ordinate type AC potentiometers , application of AC 
Potentiometers in electrical measurement. 

UNIT - III: 
Magnetic Measurement- Ballistic Galvanometer, flux meter , determination of hysteresis 
loop, measurement of iron losses 

UNIT - IV: 
Digital Measurement of Electrical Quantities- Concept of digital measurement, block 
diagram Study of digital voltmeter, frequency meter Power Analyzer and Harmonics 
Analyzer; Electronic Multimeter. 

UNIT - V: 
Cathode Ray Oscilloscope - Basic CRO circuit (Block Diagram),Cathode ray tube (CRT) 

& its components , application of CRO in measurement ,Lissajous Pattern.; Dual Trace 

& Dua Beam Oscilloscopes. 
Text Books: 

1. E.W. Golding & F.C. Widdis, - Electrical Measurement &Measuring 

Instrument‖, A.H. Wheeler& Co. India. 

2. A.K. Sawhney, ―Electrical & Electronic Measurement & Instrument‖, Dhanpat Rai & 
Sons 
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Reference Books:  
1. Forest K. Harries,―Electrical Measurement, Willey Eastern Pvt. Ltd. India . 

2. M.B. Stout ,―Basic Electrical Measurement‖ Prentice hall of India. 

3. W.D. Cooper,‖ Electronic Instrument & Measurement Technique 
― Prentice Hall International. 

4. Rajendra Prashad ,―Electrical Measurement &Measuring 
Instrument‖ Khanna Publisher. 

5. J.B. Gupta, ―Electrical Measurements and Measuring 
Instruments‖, S.K. Kataria & Sons. 
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J.B. INSTITUTE OF ENGINEERING & TECHNOLOGY 
UGC AUTONOMOUS 

B. Tech.  L T-P-D C 
III Year - I Semester 3 0-0-0 3 

AUTOMOBILE ENGINEERING 
( OPEN ELECTIVE-I) 

 
UNIT – I: Introduction : Components of four wheeler automobile – chassis and body – 
power unit – power transmission – rear wheel drive, front wheel drive, 4 wheel drive – 
types of automobile engines, engine construction – engine lubrication, splash and 
pressure lubrication systems, oil filters, oil pumps – crank case ventilation – engine 
service, reboring, decarburization, Nitriding of crank shaft. Emission from Automobiles – 
Pollution standards, National and international – Pollution Control – Techniques – Noise 
Pollution & control. 

UNIT – II: Fuel System: S.I. Engine: Fuel supply systems, Mechanical and electrical fuel 
pumps – carburetor – types – air filters – petrol injection. Electronic injection system 
C.I. Engines: Requirements of diesel injection systems, types of injection systems, fuel 
pump, nozzle, Alternative fuels for Automobiles-injection, Classification, Properties, 
Hybrid vehicles injection timing, testing of fuel, pumps. 

UNIT – III: Cooling System : Cooling Requirements, Air Cooling, Liquid Cooling and Forced 
Circulation System – Radiators – Types – Cooling Fan - water pump, thermostat, 
evaporating cooling – pressure sealed cooling – antifreeze solutions. 
Ignition System : Function of an ignition system, battery ignition system, constructional 
features of storage battery, auto transformer, contact breaker points, condenser and 
spark plug – Magneto coil ignition system, electronic ignition system using contact 
breaker, electronic ignition using contact triggers – spark advance and retard mechanism. 

UNIT – IV: Electrical System : Charging circuit, generator, current – voltage regulator – 
starting system, bendix drive mechanism solenoid switch, lighting systems, Horn, wiper, 
fuel gauge – oil pressure gauge, engine temperature indicator etc 
Transmission System : Clutches, principle, types, cone clutch, single plate clutch, multi 
plate clutch, magnetic and centrifugal clutches, fluid fly wheel – Gear boxes, types, sliding 
mesh, construct mesh, synchro mesh gear boxes, epicyclic gear box , over drive torque 
converter.Propeller shaft – Hoatch – Kiss drive, Torque tube drive universal joint, 
differential rear axles– types – wheels and tyres. 

UNIT – V: Steering System : Steering geometry – camber, castor, king pin rake, combined 
angle toe in, center point steering. Types of steering mechanism – Ackerman steering 
mechanism, Davis steering mechanism, steering gears – types, steering linkages. 
Suspension System : Objects of suspension systems – rigid axle suspension system, 
torsion bar, shock absorber, Independent suspension system. 
Braking System : Mechanical brake system, Hydraulic brake system, Master cylinder, 
wheel cylinder tandem master cylinder Requirement of brake fluid, Pneumatic and 
vacuum brakes. 
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TEXT BOOKS : 

 
1. Automobile Engineering ,Vol. 1 & Vol. 2/ Kripal Singh 
2. Automobile Engineering , Vol. 1 & Vol. 2 ,by K.M Gupta,Umesh publication 

3. Automobile Engineering - K.K.Ramalingam –scitech lab 

REFERENCE BOOKS : 
1. A System approach to Automotive Technology by Jack Erjavec YesDee publishing 
pvt Ltd. 

2. Automobile Engineering / William Crouse 
3. Automotive Mechanics / Heitner 
4. Alternative fuels of Automobiles by P.RamiReddy, Frontline publications. 
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J.B. INSTITUTE OF ENGINEERING & TECHNOLOGY 
UGC AUTONOMOUS 

B.Tech. L T-P-D C 
III Year - I Semester 3 0-0-0 3 

ENGINEERING MATERIALS AND FABRICATION PROCESSES 
(OPEN ELECTIVE – I) 

 

UNIT-I: FERROUS ALLOYS: Introduction, Designations and classifications for steels, Simple 

Heat Treatments, Effect of Alloying Elements. 

NONFERROUS ALLOYS: Introduction, properties and applications, Aluminum Alloys, 

Magnesium Alloys, Copper Alloys and Titanium Alloys. 

CERAMIC MATERIALS: Introduction, Properties and Applications of Ceramics, Glasses and 

Refractories 

POLYMERS: Introduction, Classification of Polymers, Polymerization, Degree of 

Polymerization, Typical Thermoplastics and Thermosets. 

COMPOSITES: Introduction, Classification, Properties and Applications of Polymer matrix, 

Metal Matrix Ceramic Matrix and Laminar composites. 

UNIT-II: Casting : Steps involved in making a casting – Advantage of casting and its 

applications; Patterns - Pattern making, Types, Materials used for patterns, pattern 

allowances and their construction; Properties of moulding sands. 

Methods of Melting - Crucible melting and cupola operation – Defects in castings; 

Casting processes – Types – Sand moulding, Centrifugal casting, die- casting, Investment 

casting, shell moulding; Principles of Gating – Requirements – Types of gates, Design of 

gating systems – Riser – Function, types of Riser and Riser design. 

UNIT-III: Welding: Classification – Types of welds and welded joints; Gas welding - Types, 

oxy-fuel gas cutting. Arc welding, forge welding, submerged arc welding, Resistance 

welding, Thermit welding. 

Inert Gas Welding _ TIG Welding, MIG welding, explosive welding, Laser Welding; 

Soldering and Brazing; Heat affected zone in welding. Welding defects – causes and 

remedies; destructive and non- destructive testing of welds. 

UNIT-IV: Hot working, cold working, strain hardening, recovery, re-crystallization and 

grain growth. Stamping, forming and other cold working processes. Blanking and piercing 

– Bending and forming – Drawing and its types – wire drawing and Tube drawing – coining 

– Hot and cold spinning. Types of presses and press tools. Forces and power requirement 

in the above operations. 
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UNIT-V: Extrusion of Metals : Basic extrusion process and its characteristics. Hot 

extrusion and cold extrusion - Forward extrusion and backward extrusion – Impact 

extrusion – Extruding equipment – Tube extrusion and pipe making, Hydrostatic 

extrusion. Forces in extrusion 

 

Forging Processes: Forging operations and principles – Tools – Forging methods – Smith 

forging, Drop Forging – Roll forging – Forging hammers : Rotary forging – forging defects – 

cold forging, swaging, Forces in forging opera1ti0ons. 

 

TEXT BOOKS: 

1. Donald R. Askland, Pradeep P. Phule, The Science and Engineering of Materials (4th 

Edition), Thomson Publishers, 2003. 

2. William D. Callister Introduction to Material Science and Engineering, John Wiley and 

Sons, 2007. 

3. W.F.Smith, Principles of Materials Science and Engineering, Mc Graw Hill, New York, 

1994. 
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J.B. INSTITUTE OF ENGINEERING & TECHNOLOGY 
UGC AUTONOMOUS 

B.Tech. L T-P-D C 
III Year - I Semester 3 0-0-0 3 

Principles of Electronic Communications 
(OPEN ELECTIVE – I) 

 
 

 

Course objectives: The Student will  

1. gain knowledge about modulation and various analog modulation schemes. 
2. have a broad understanding of Pulse modulation schemes. 
3. obtain knowledge on Digital modulation techniques. 
4. illustrate the wireless networking concepts. 
5. understand the principle of cellular mobile radio systems. 

Unit I: Introduction  
Block diagram of Electrical communication system, Radio communication, Types of 
communications: Analog, pulse and digital. Analog Modulation: Need for modulation, Types 
of Analog modulation, Amplitude Modulation.  
Angle Modulation: Frequency & Phase modulations. Generation and Demodulation 
techniques. Advantages of FM over AM, Bandwidth consideration, Narrow band and Wide 
band FM, Comparison of FM & PM.  
 
Unit II: Pulse Modulations 
Sampling, Nyquist rate of sampling, sampling theorem for Band limited signals, PAM, 
regeneration of base band signal. 
PWM and PPM, Time Divison Multiplexing, Frequency Divison Multiplexing, Asynchronous 
Multiplexing.  
 
Unit III: Digital Communication 
Advantages, Block diagram of PCM, Quantization, effect of quantization, quantization error, 
Base band digital signal, DM, ADM, ADPCM and comparison.  
Digital Modulation: ASK, FSK, PSK, DPSK, QPSK demodulation, offset and non-offset QPSK, 
coherent and incoherent reception, Modems.  
 
Unit IV: Introduction to Wireless Networking 
Introduction, Difference between wireless and fixed telephone networks,  
Development of wireless networks, Traffic routing in wireless networks.  
 
Unit V: Cellular Mobile Radio Systems 
Introduction to Cellular Mobile System, concept of frequency reuse, Performance criteria, 
uniqueness of mobile radio environment, operation of cellular systems, Hexagonal shaped 
cells, Analog and Digital Cellular systems, Cell splitting.  
Handoffs and Dropped Calls Handoff, dropped calls and cell splitting, types of handoff, 
handoff initiation, delaying handoff, forced handoff, mobile assisted handoff, Intersystem 
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handoff, micro cells, vehicle locating methods, dropped call rates and their evaluation.  
 
TEXT BOOKS: 
1. Communication Systems Analog and Digital – R.P. Singh and SD Sapre, TMH, 20th reprint, 

2004.  
2. Wireless Communications, Principles, Practice – Theodore, S. Rappaport, 2nd Ed.,    

2002,PHI.  
 
REFERENCE BOOKS: 
1. Wireless Communication and Networking – William Stallings, 2003, PHI. 
2. Electronic Communication Systems – Kennedy and Davis, TMH, 4th edition, 2004.  
3. Communication Systems Engineering – John. G. Proakis and Masoud Salehi, PHI, 2ndEd. 

2004. 
 
Course outcomes: The Student will be able to 

1. acquire knowledge about analog and angle modulation techniques. 
2. illustrate the concepts of Pulse modulation schemes. 
3. obtain knowledge on Digital modulation techniques. 
4. describe the wireless networking concepts. 
5. understand the basics of cellular mobile radio systems and types of handoff. 
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J.B. INSTITUTE OF ENGINEERING & TECHNOLOGY 
UGC AUTONOMOUS 

 B.Tech           L T-P-D  C 
 III Year I Semester          3 0-0-0  3 

MATLAB PROGRAMMING  

                                                                       (Open Elective-I)   
Course objectives: The Student will  

1. gain knowledge in exploring MATLAB software. 
2. be able to find approach for solving Engineering problems using simulation tools. 
3. be prepared to use MATLAB in their project works. 
4. gain a foundation in use of this software for real time applications. 

5. practice numerical methods, simulations and understand MATLAB programming. 

 
UNIT-I: MATLAB basics, The MATLAB Environment, Basic computer programming, Variables 
and constants, operators and simple calculations, Formulas and functions, MATLAB 
toolboxes, Exercises. 
UNIT-II: Matricers and vectors, Matrix and linear algebra review, vectors and matrices in 
MATLAB.  
Matrix operations and function in MATLAB, Exercises. 
UNIT-III: Computer programming, Algorithms and structures, MATLAB scripts and functions 
(m-files).  
Simple sequential algorithms, control structures (if…then, loop), Exercises. 
UNIT-IV: MATLAB programming, Reading and writing data, file handling, personalized 

functions. 

Toolbox structure, MATLAB graphic functions, Exercises. 

UNIT-V: Numerical simulations-Numerical methods and simulations, Random number 

generation, Montecarlo methods statistics Toolbox, User‘s Guide: Random Number and 

Generation Functions). 

Hands-on session 
Interactive hands-on-session where the whole class will develop one or more MATLAB 
scripts that solve an assigned problem. 
TEXT BOOK: 

1. MATLAB Programming by Y.Kirani Singh, B.B Chowdari , PHI publications, 
2007 edition. 

2. MATLAB And Its Applications In Engineering By Rajkumar Bansal , Ashok 

Kumar Goel, Manoj Kumar Sharma, Pearson Education Publications, 

version 7.5. 

REFERENCE BOOKS: 
1. Getting Started With MATLAB By Rudrapratap, Oxford Publication, 2002 Edition. 
 
Course outcomes: The Student will be able to 

1. develop programming and simulation for engineering problems. 
2. estimate importance of software’s in research by simulation work. 
3. prepare basic mathematical, electrical, electronic problems in MATLAB. 
4. synthesis basic electronic circuits in simulink. 

                    5.   interpret programming files with GUI Simulink. 
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J.B. INSTITUTE OF ENGINEERING & TECHNOLOGY 
UGC AUTONOMOUS 

B.Tech  L T-P-D   C 
III Year I Semester 3 0-0-0 3 

 
DATA STRUCTURES THROUGH C 

(Open Elective-I) 

Course Objectives: 
The Student will: 

1. Review the basic concepts of data structures and algorithms. 
2. Classify basic concepts of stacks, queues. 
3. Understanding searching and sorting techniques. 
4. Classify basic concepts about stacks, queues ,lists ,trees and graphs. 
5. Know step by step approach in solving problems with the help of fundamental data 

structures. 

UNIT - I: 
Data Structures – Introduction to Data Structures, abstract data types, Linear list – singly 
linked list implementation, insertion, deletion and searching operations on linear list, 
circular linked list implementation, Doubly linked list implementation, insertion, deletion 
and searching operations. Applications of linked lists. 

UNIT - II: 
Stacks-Operations, array and linked representations of stacks, stack applications-infix to 
postfix conversion, postfix expression evaluation, recursion implementation. Queues- 
operations, array and linked representations. Circular Queue operations, Dequeue, 
applications of queue 

UNIT - III: 
Trees – Definitions, Binary tree representation, Binary search tree, binary tree traversals, 
AVL tree – operations, B-tree – operations, B+ trees, Red Black tree. 

UNIT - IV: 
Graphs: Terminology, sequential and linked representation, graph traversals : Depth First 
Search & Breadth First Search implementation. Spanning trees, Prims and Kruskals method. 

UNIT - V: 
Searching and Sorting – Big O Notation, Sorting- selection sort, bubble sort, insertion sort, 
quick sort, merge sort, Searching-linear and binary search methods. 

Text Books: 
1. Data Structures Using C Reema Thareja, Oxford University Press, 2011 Learning. 
2. Data Structures Using C (Paperback) by Aaron M. Tenenbaum 

Reference Books: 
1. C Programming & Data Structures, B.A.Forouzan and R.F. Gilberg, Third Edition, 

Cengage 
2. C& Data structures – P. Padmanabham, Third Edition, B.S. Publications. 
3. Data Structures using C – A.M.Tanenbaum, Y.Langsam, and M.J. Augenstein, Pearson 

Education 
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Course Outcomes: 
The student will be able to: 

1. Analyze algorithms and algorithm correctness. 
2. Apply searching and sorting techniques. 
3. Practice stack, queue and linked list operation. 
4. Relate tree and graphs concepts. 
5. Relates graphs concepts with traversals. 
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J.B. INSTITUTE OF ENGINEERING & TECHNOLOGY 
UGC AUTONOMOUS 

B.Tech  L T-P-D   C 
III Year I Semester 3 0-0-0 3 

 
PYTHON PROGRAMMING 

(Open Elective-I) 

Course objectives: 
Student will: 

1. Learn how to design and program Python applications. 
2. Learn how to use lists, tuples, and dictionaries in Python programs. 
3. Learn how to identify Python object types, Components ,decision statements, pass 

arguments in Python. 
4. Learn how to build and package Python modules for reusability, design object 

oriented programs with Python classes,use class inheritance in Python for 
reusability. 

5. Learn how to use exception handling in Python applications for error handling 

UNIT - I: 
Programming paradigms; Structured programming vs object oriented programming, OOPs 
fundamentals- class, object, abstraction, encapsulation, polymorphism, and inheritance; 
Introduction to Python Getting started to Python- an interpreted high level language, 
interactive mode and script mode. Variables, Expressions and Statements Values and types, 
Variables and keywords, statements, evaluating expressions, operators and operands, order 
of operations, composition. Functions function calls, type conversion, type coercion, pre- 
defined functions, composition, user define functions, flow of execution, passing 
parameters, function parameters and scope. Conditionals and recursion modulus operator, 
Boolean expression, logical operators, conditional execution, alternative execution, chained 
and nested conditionals, return statement; Recursion, infinite recursion. 

UNIT - II: 
Python data structures Strings Creating, initializing and accessing the elements; String 
operators, comparing strings using relational operators; String functions and methods. Lists: 
Concept of mutable lists, creating, initializing and accessing the elements, traversing, 
appending, updating and deleting elements; List operations; List functions and Methods, list 
parameters, nested lists, Matrices. 
Dictionaries 
Concept of key-value pair, creating, initializing and accessing the elements in a dictionary, 
dictionary operations traversing, appending, updating and deleting elements, Dictionary 
functions and methods. 
Tuples 
Mutability and tuples, Immutable concept, creating, initializing and accessing the elements 
in a tuple, Tuple functions. 
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UNIT - III: 
Object oriented programming using Python: creating python classes, classes and objects: 

user defined compound types, attributes, instances as arguments, instances as return 

values, objects are mutable, copying; classes and functions: pure function, modifiers; 

Exceptions: raising exceptions, handling exceptions, exception hierarchy. 

UNIT - IV: 
Classes and methods: object oriented features, optional arguments, initialization method, 

operator overloading and polymorphism. Inheritance: Basic Inheritance: extending built-ins, 

overriding and super; Multiple inheritance: the diamond problem, different sets of 

arguments. 

UNIT - V: 
Files handling and Exceptions: Text files, writing variables, Directories, Pickling; 
Database Programming in Python: Connection module, connect MySQL Data base, perform 

DDL, DML and DQL operations. 

Text Books: 
1. Python 3 Object Oriented Programming, Dusty Phillips, Packet Publishing, 2010. 
2. Programming in Python 3 - A complete Introduction to the Python Language-  

Second Edition, Mark Summerfiels, Addison-Wesley 2010. 

Reference Books: 
1. Programming Python- 4th Edition, Mark Lutz, O’Reilly, 2011. 
2. Object-Oriented Programming in Python, Michael H, Goldwasser, David Letscher, 

Pearson Prentice Hall, 2008. 

Course outcomes: 
Students will abel to: 

1. Describe to design and program Python applications. 
2. Analyze and conversion of to use lists, tuples, and dictionaries in Python programs. 
3. Explain the concept to identify Python object types, Components ,decision 

statements, pass arguments in Python. 
4. Apply decision for building and package Python modules for reusability, design 

object‐oriented programs with Python classes, use class inheritance in Python for 
reusability. 



20  

J.B. INSTITUTE OF ENGINEERING & TECHNOLOGY 
UGC AUTONOMOUS 

B.Tech. L T-P-D C 

III Year - I Semester 3 0-0-0 3 

E-DISASTER MANAGEMENT 

(OPEN ELECTIVE-I) 

Course Objectives 
At the end of the course, students will : 

1. Explain various disasters and their impacts. 

2. Describe storage networking technologies such as FC-SAN, NAS, IP-SAN 

and data archival solution – CAS. 

3. Identify different storage virtualization technologies and their benefits. 

4. Understand and articulate business continuity solutions including, backup 
technologies, and local and remote replication. 

5. Identify parameters of managing and monitoring storage infrastructure 

and describe common storage management activities and solutions. 

UNIT-I: 

Introduction to Disasters; Examples; Information Availability, Causes of Information 

Unavailability, Measuring Information Availability. 

Consequences of Downtime; Failure Analysis, Single Point of Failure, Fault Tolerance, 

Multi pathing Software. 

UNIT-II: 

Backup and Recovery: Backup Purpose, Backup Considerations, Backup Granularity, 

Recovery Considerations. 

Backup Methods, Backup Process Backup and Restore Operations, Backup Topologies, 

Backup in NAS Environments, Backup Technologies. 

UNIT-III: 

Local Replication: Source and Target, Uses of Local Replica, Data Consistency, Local 

Replication Technologies, Restore and Restart Considerations Creating Multiple Replicas, 

Management. Interface. 

Remote Replication: Modes of Remote Replication, Remote Replication Technologies 

Network Infrastructure. 

UNIT-IV: 

Securing the Storage Infrastructure, Storage Security Framework, Risk Triad, Assets, 

Threats, Vulnerability. Storage Security Domains, Securing the Application Access Domain. 

Securing the Management Access Domain, Securing Backup, Recovery, and Archive 

(BURA), Security Implementations in Storage Networking SAN , NAS, IP SAN. 
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UNIT-V: 
Monitoring the Storage Infrastructure: Parameters Monitored, Components Monitored, 
Monitoring Examples, Alerts, Storage Management Activities, Availability management, 

Capacity management, Performance management, Security Management. 

Reporting, Storage Management Examples, Storage Infrastructure Management 

Challenges, Developing an Ideal, Solution, Storage Management Initiative, Enterprise 

Management Platforms. 

 
TEXT BOOK: 

1. Information Storage and Management: Storing, Managing, and Protecting Digital 
Information, Ganesh Rajaratnam, EMC Education Services. Wiley Publications. 

2. Executive Guide to Preventing Information Technology Disasters By Richard Ennals. 
Springer. 

REFERENCE BOOKS: 
1. Information Management & Computer Security, Port Elizabeth Technikon, Port 

Elizabeth, MCB UPLtd. 
2. Information Security Management Systems, GodesbergerAllee,BSI. 

Course Outcomes 
At the end of the course , students will be able to: 

1. Apply important storage technologies and their features such as 

availability,replication, scalability andperformance. 

2. Show employs project teams to install, administer and upgrade 
popularstorage solutions. 

3. Illustrate virtual servers and storage between remotelocations. 
4. Use the knowledge of Disaster ManagementPhases. 
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HUMAN COMPUTER INTERACTION 
(OPEN ELECTIVE-I) 

Course Objectives 
At the end of the course , students will : 

1. Demonstrate an understanding of guidelines, principles, and theories influencing 
human computer interaction. 

2. Recognize how a computer system may be modified to include human diversity. 

3. Select an effective style for a specific application. 
4. Design mock ups and carry out user and expert evaluation of interfaces 

UNIT I 
Introduction: Importance of user Interface – definition, importance of good design. 
Benefits of good design. A brief history of Screen design, The graphical user interface – 
popularity of graphics, the concept of direct manipulation, graphical system, 
Characteristics, Web user – Interface popularity, characteristics- Principles of user 
interface. 

UNIT II 
Design process – Human interaction with computers, importance of human characteristics 
human consideration, Human interaction speeds, understanding business junctions. 

UNIT III 
Screen Designing: - Design goals – Screen planning and purpose, organizing screen 
elements, ordering of screen data and content – screen navigation and flow – Visually 
pleasing composition – amount of information – focus and emphasis – presentation 
information simply and meaningfully – information retrieval on web – statistical graphics – 
Technological consideration in interface design. 

UNIT IV 

Windows – New and Navigation schemes selection of window, selection of devices based 
and screen based controls Components – text and messages, Icons and increases – 
Multimedia, 

colors, uses problems, choosing colors. 

UNIT V 
Software tools – Specification methods, interface – Building Tools. Interaction Devices – 
Keyboard and function keys – pointing devices – speech recognition digitization and 
generation – image and video displays – drivers. 

 

TEXT BOOK: 

1. The essential guide to user interface design, Wilbert O Galitz, WileyDreamTech. 
2. Designing the user interface. 3rd Edition Ben Shneidermann , Pearson EducationAsia 
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REFERENCE BOOKS: 
1. Human – Computer Interaction. Alan Dix, Janet Fincay, GreGoryd, Abowd, 

RussellBealg,PearsonEducation 
2. Interaction Design Prece, Rogers, Sharps. WileyDreamtech. 
3. User Interface Design, Soren Lauesen , PearsonEducation. 
4. Human –Computer Interaction,D.R.Olsen,Cengage Learning. 

 

Course Outcomes 

At the end of the course , students will be able to: 

1. Explain the human, Computer components functions regarding interaction with 
computer 

2. Demonstrate Understanding of Interaction between the human and computer 

Components. 

3. Use Paradigms, HCI in the software process. 
4. Implement Interaction design basics. 
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INTRODUCTION TO MICROPROCESSORS AND MICROCONTROLLERS 

(OPEN ELECTIVE-I) 

Course Objectives: 
At the end of the course, students will learn: 

1. Study the Architecture of 8085&8086 microprocessor 
2. Learn the design aspects of I/O and Memory Interfacing circuits. 
3. Study the Architecture of 8051 microcontroller 
4. Make the interfacing in between microprocessor and various peripherals. 
5. Know basic feature of 8051 and AVR controller. 

UNIT–I: 
8086 Architecture:8086 Architecture Functional diagrams, Register organization, memory 

segmentation, programming model, memory addresses, physical memory organization, 

architecture of 8086,signal descriptions of 8086-common function signals, Timing diagrams, 

interrupts of 8086. 

UNIT–II: 
Instruction set and assembly language programming of 8086: Instruction formats, 

addressing modes, instruction set, assembler directives, macros, simple programs involving 

logical, branch and call instructions, sorting, evaluating arithmetic expressions, string 

manipulations. 

UNIT–III: 

I/O Interface: 8255 PPI, Various modes of operation and interfacing to 8086, interfacing 

keyboard, Display, D/A and A/D converter. 

Interfacing with advanced devices: memory interfacing to 8086, interrupt structure of 

8086, vector interrupt table, interrupt service routine. 

Communication interface: serial communication standards, serial data transfer schemes, 

8251 USART architecture and interfacing. 

UNIT–IV: 
Introduction to Microcontrollers: overview of 8051 microcontroller, architecture, I/O ports, 

memory organization, addressing modes and instruction set of 8051, simple programs. 

UNIT-V: 
8051 Real Time control: programming time interrupts, programming external hardware 

interrupts, Programming the serial communication interrupts, programming 8051 Timers 

and counters. 
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Text Books: 

1. D.V.Hall, Microprocessors and interfacing,TMGH,2nd Edition 2006. 

2. Kenneth.J.Ayala, The8051Microcontroler,3rdEd., C engage Learning. 

 
References: 

1. Advanced Microprocessors and Peripherals-A. K. Rayand K.M Bhurchandi, TMH, 

2nd Edition 2006. 

2. The 8051Microcontrollers.Architecture and programming and applications-K.Uma 

Rao, Andhe Pallavi,Pearson, 2009. 

3. Microcomputer system 8086/8088 family architecture. Programming and design- 

Du and GA Gibson, PHI 2nd Edition. 

Course Outcomes: 
At the end of the course, students will be able to: 

1. Design and implement programs on 8085 microprocessors. 
2. Design and implement programs on 8086 microprocessors. 
3. Design interfacing circuits with 8086. 
4. Design and implement 8051 microcontroller based systems 
5. Understand the concepts related to I/O and memory interfacing 
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INTERNET OF THINGS 

(OPEN ELECTIVE – I) 

Course Objectives: 

At the end of the course, students will learn: 

1. Explore the interconnection and integration of the physical world and the 

cyberspace. 

2. Able to design and develop IOT Device. 
3. Explore the terminology, technology and its applications  
4. Understand the concept of M2M (machine to machine) with necessary 

protocols. 
5. To introduce the Python Scripting Language which is used in many IoT devices 

UNIT–I: 

Introduction to Internet of Things –Definition and Characteristics of IoT, Physical Design of 

IoT – IoT Protocols, IoT communication models, IoT Communication APIs IoT enabaled 

Technologies – Wireless Sensor Networks, Cloud Computing, Big data analytics, 

Communication protocols, Embedded Systems, IoT Levels and Templates. 

UNIT–II: 

Domain Specific IoT – Home, City, Environment, Energy, Retail, Logistics, Agriculture, 

Industry, health and Lifestyle 

IoT and M2M –Difference between IoT and M2M, SDN, NFV, Difference between SDN 

and NFV. 

UNIT–III: 

Basics of IoT System Management with NETCOZF, YANG- NETCONF, YANG, SNMP 

NETOPEER. 

UNIT–IV: 

Network & Communication aspects 

Wireless medium access issues, MAC protocol survey, Survey routing protocols, Sensor 

deployment & Node discovery, Data aggregation & dissemination 

UNIT-V: 

Challenges in IoT 

Design challenges, Development challenges, Security challenges, other challenges 

Domain specific applications of IoT 

Home automation, Industry applications, Surveillance applications, Other IoT applications 
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Text Books: 

1. Internet of Things – A Hands-on Approach, Arshdeep Bahga and Vijay Madisetti, 

Universities Press, 2015, ISBN: 9788173719547 

Course Outcomes: 

At the end of the course, students will be able to: 

1. Understand the application areas of IOT 

2. Realize the revolution of Internet in Mobile Devices, Cloud & Sensor 

Networks. 

3. Building blocks of Internet of Things and characteristics. 
4. Design and implementation/modification of methods involved in IoT. 
5. Describe what IoT is and the skill sets needed to be a network analysis. 
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Open Elective - II 
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ESTIMATION, QUANTITY SURVEY & VALUATION 
(Open Elective-II) 

Course Objective 
The main objective of the course is to 
1. Understand how to estimate the quantities of work, develop the bill of quantities and 

arrive at the Cost of civil engineering Project 

2. Estimate the detailed quantities of various items of work and their rates in building 

projects. 

3. Estimate the quantities of works and evaluate cost of project. 

4. Understand and apply the concept of Valuation for Properties 

5. Understand, Apply and Create the Tender and Contract document. 

UNIT - I: 
General items of work in Building – Standard Units Principles of working out quantities for 
detailed and abstract estimates – Approximate method of Estimating 

UNIT II: 
Detailed Estimates of Buildings - Reinforcement bar bending and bar requirement 
schedules 

UNIT - III: 
Earthwork for roads and canals. 

   

UNIT - IV: 
Rate Analysis – Working out data for various items of work over head and contingent 
charges. 

UNIT - V: 
Contracts – Types of contracts – Contract Documents – Conditions of contract, Valuation - 
Standard specifications for different items of building construction. 

Text Books: 

1. Estimating and Costing by B.N. Dutta, UBS publishers, 2000. 
2. Estimating and Costing by G.S. Birdie. 



30  

J.B. INSTITUTE OF ENGINEERING & TECHNOLOGY 
UGC AUTONOMOUS 

B.Tech.  L T-P-D C 
III Year - II Semester 3 0-0-0 3 

WASTE MANAGEMENT 
(Open Elective-II) 

Course Objectives: 

1. To learn about Solid Waste management 
2. To describe the collection, treatment and disposal methods of Solid waste 

 

UNIT - I: 
Introduction 

Definition of solid waste, garbage, rubbish-Sources and Types of solid wastes Municipal 
waste, industrial waste, plastic waste, electronic waste, bio-medical waste and hazardous 
waste - Characteristics of Solid Wastes: Physical, chemical and biological characteristics- 
Problems due to improper disposal of solid waste. 

 

UNIT II: 
Functional Elements of Solid Waste Management 
Waste generation and handling at source-onsite storage-Collection of solid wastes 
Collection methods and services-storage of solid waste- guidelines for collection route 
layout. 

 

UNIT - III: Transfer and Transport of Wastes 
Transfer station-types of vehicles used for transportation of solid Waste-Processing and 
segregation of the solid waste- various methods of material segregation. 

Processing and Transformation of Solid Wastes 
Recycling and recovery principles of waste management- Composting: definition 
methods of composting-advantages of composting- Incineration: definition methods of 
incineration advantages and disadvantages of incineration. 

 

UNIT - IV: Treatment and Disposal of Solid Waste 
Volume reduction, Open dumping, land filling techniques, Landfills: classification Design 
and Operation of landfills, Land Farming, Deep well injection. 

 

UNIT - V: Waste Minimization 
Introduction to waste minimization, waste minimization techniques-5R (refuse, reduce, 
reuse, recover, recycle), municipal waste minimization, industrial waste minimization. 
 
Text Books: 

1. Solid and hazardous waste management by M.N.Rao and Razia sultana, BS 
publications 

2. Environmental Engineering by Howard S.Peavy, Donald R.Rowe and George 
Tchobanognous 



31  

Reference Books: 
1. Integrated Solid Waste Management by Tchobanognous. 
2. Environmental engineering by Y.Anjaneyulu, B.S publication. 
3.  Environmental Pollution Control Engineering by C.S. Rao; Wiley Eastern Ltd., New 

Delhi. 
4. Environmental engineering by Gerad Kiley, Tata Mc Graw Hill 

Course Outcomes: 
Students will be able to 
1. Identify the types and sources of solid waste, and its characteristics. 
2. Employ the treatment and disposal methods of solid waste. 
3. Apply the concepts of solid waste management. 
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NON-CONVENTIONAL ENERGY SOURCES AND APPLICATIONS 

(Open Elective - II) 

UNIT-I: 
Introduction: Limitations of conventional energy sources, need and growth of alternate 

energy sources, basic schemes and applications of direct energy conversion. 

MHD Generators: Basic principles and Hall Effect, generator and motor effect, different 
types of MHD generators, conversion effectiveness. Practical MHD generators, applications 
and economic aspects. 

 
UNIT-II: 
Solar Energy: Photovoltaic effect, characteristics of photovoltaic cells, conversion efficiency, 

solar batteries and applications. Solar energy in India, solar collectors, solar furnaces & 

applications. 
 
UNIT-III: 
Thermo-electric Generators: See back effect, peltier effect, Thomson effect, thermoelectric 

convertors, brief description of the construction of thermoelectric generators, applications 

and economic aspects. 

Fuel Cells: Principle of action, gibbs free energy, general description of fuel cells, types, 

construction, operational characteristics and applications. 
 
UNIT-IV: 
Miscellaneous Sources: Geothermal system, characteristics of geothermal resources, 

choice of generators, electric equipment and precautions. Low head hydro plants, 

definition of lowhead hydro power, choice of site and turbines. Tidal energy, idea of 

tidal energy, tidal electric generator, limitations. 
 
UNIT-V: 
8051 Real Time control: 
Programming time interrupts, programming external hardware interrupts, and programming 
the serial communication interrupts, programming 8051 Timers and counters. 

Text Books: 

1 D.S.Chauhan, „Non Conventional Energy Resources‟ New Age Publication 

2. G.D. Rai, „Non-conventional energy sources‟, Khanna Publishers 
Reference Books: 

1. B.H.Khan, „Non Conventional Energy Resources‟ TMH. 
2. H.P.Garg and Jai Prakash, „Solar Energy Fundamentals and Applications‟, TMH 
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Electrical Technology 
(Open Elective - II) 

UNIT - I: 
D.C Generators and DC Motors: 
Principle of operation of DC Machines- EMF equation – Types of generators – Magnetization and 
load characteristics of DC generators, DC Motors – Types of DC Motors – Characteristics of 
DC motors – 3-point starters for DC shunt motor – Losses and efficiency – Swinburne‘s test – Speed 
control of DC shunt motor – Flux and Armature voltage control methods. 
UNIT - II: 
Transformers & Performance: 
Principle of operation of single phase transformer – types – Constructional features – Phasor 
diagram on No Load and Load – Equivalent circuit, Losses and Efficiency of transformer and 
Regulation – OC and SC tests – Predetermination of efficiency and regulation (Simple Problems). 

UNIT - III: 
Three Phase Induction Motor: 
Principle of operation of three-phase induction motors –Slip ring and Squirrel cage motors – 
Slip-Torque characteristics – Efficiency calculation – Starting methods. 
UNIT - IV: 
Alternators: 
Alternators – Constructional features – Principle of operation – Types - EMF Equation – 
Distribution and Coil span factors – Predetermination of regulation by Synchronous Impedance 
Method – OC and SC tests. 
UNIT - V: 
Special Motors & Electrical Instruments: 
Principle of operation - Shaded pole motors – Capacitor motors, AC servomotor, AC 
tachometers, Synchros, Stepper Motors – Characteristics, Basic Principles of indicating 
instruments – Moving Coil and Moving iron Instruments (Ammeters and Voltmeters). 
Text Books: 

1. Introduction to Electrical Engineering – M.S Naidu and S. Kamakshaiah, TMH Publ. 
2. Basic Electrical Engineering - T.K. Nagasarkar and M. S. Sukhija, Oxford University Press, 2005 

Reference Books: 
1. Principles of Electrical Engineering - V.K Mehta, S. Chand Publications. 
2. Theory and Problems of basic electrical engineering - I.J. Nagarath and D.P Kothari, PHI 
Publications 
3. Essentials of Electrical and Computer Engineering - David V. Kerns, JR. J. David Irwin 
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OPERATIONS RESEARCH 
(Open Elective-II) 

UNIT I: Introduction - Development – Definition– Characteristics and Phases – Types of 
models – Operations Research models – applications. 
ALLOCATION: Linear Programming Problem - Formulation – Graphical solution – Simplex 
method – Artificial variables techniques: Two–phase method, Big-M method; Duality 
Principle. 

UNIT II: TRANSPORTATION PROBLEM – Formulation – Optimal solution, unbalanced 
transportation problem – Degeneracy. 
Assignment problem – Formulation – Optimal solution - Variants of Assignment Problem; 
Traveling Salesman problem. 

UNIT III: SEQUENCING – Introduction – Flow –Shop sequencing – n jobs through two 
machines – n jobs through three machines – Job shop sequencing – two jobs through ‘m’ 
machines 
REPLACEMENT: Introduction – Replacement of items that deteriorate with time – when 
money value is not counted and counted – Replacement of items that fail completely- 
Group Replacement. 

UNIT IV: THEORY OF GAMES: Introduction –Terminology– Solution of games with saddle 
points and without saddle points- 2 x 2 games –m x 2 & 2 x n games - graphical method – 
m x n games - dominance principle. 
INVENTORY: Introduction – Single item, Deterministic models – Types - Purchase 
inventory models with one price break and multiple price breaks – inventory models with 
and without shortage cost. Stochastic models – demand discrete variable or continuous 
variable – Single Period model with no setup cost. 

UNIT V: WAITING LINES: Introduction – Terminology-Single Channel – Poisson arrivals and 
Exponential Service times – with infinite population and finite population models– 
Multichannel – Poisson arrivals and exponential service times with infinite population. 
DYNAMIC PROGRAMMING: 
Introduction – Terminology- Bellman’s Principle of Optimality – Applications of dynamic 
programming- shortest path problem – linear programming problem. 
SIMULATION:- Definition – types of simulation models- applications ,advantages and 
disadvantage. Brief introduction of simulation languages – inventory and queuing 
problems using random numbers 
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TEXT BOOKS : 
1. Operation Research /J.K.Sharma/MacMilan. 
2. Operations Research / ACS Kumar/ Yesdee 

REFERENCES: 
1. Operations Research: Methods and Problems / Maurice Saseini, 

Arhur Yaspan and Lawrence Friedman 

2. Operations Research /A.M.Natarajan, P. Balasubramaniam, A. 

Tamilarasi/Pearson Education 

3. Operations Research / Wagner/ PHI Publications. 

4. Introduction to O.R/Hillier & Libermann (TMH). 
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NANOTECHNOLOGY 
( Open Elective –II) 

UNIT I: Introduction to nanotechnology: Importance of nano scale, Nanostructure 
types, electronic, magnetic, optical Properties of Nano materials, top-down and 
bottom- up approach to nanostructures. 
Quantum Mechanical phenomenon in nanostructures: Quantum confinement of 
electrons in semiconductor Nano structures, one dimensional confinement (Quantum 
wires), two dimensional confinements (Quantum Wells), three dimensional 
confinements (Quantum dots). 

UNIT II: Carbon Nano Structures: Carbon nano tubes (CNTs), Fullerenes, C60, C80 and 
C240 Nanostructures, Properties (mechanical, optical and electrical) and applications. 
Fabrication of Nano materials: Physical Methods: Inert gas condensation, Arc 
discharge, RF plasma, Plasma arc technique, Ion sputtering, Laser ablation, Laser 
pyrolysis, Molecular beam epitaxy, Chemical vapour deposition method. 

UNIT III: Nano scale characterization techniques: Scanning probe techniques (AFM, 
MFM, STM, SEM, TEM), XRD 
Nano devices and Nano medicine: Lab on chip for bioanalysis, Core/shell Nanoparticles 
in drug delivery systems (site specific and targeted drug delivery), cancer treatment, 
and bone tissue treatment. 

UNIT IV: Nano and molecular electronics: Resonant-Tunneling structures, single 
electron tunneling, Single Electron transistors, coulomb blockade, giant magneto 
resistance, tunneling magneto resistance. 
UNIT V: Nanolithography and Nano manipulation: e-beam lithography and SEM based 
nanolithography and nano manipulation, Ion beam lithography, oxidation and 
metallization. Mask and its application. Deep UV lithography, X-ray based lithography. 

TEXT BOOKS : 
1. Introduction to Nanotechnology: Charles.P.Pode, Springer Publications, 2008. 

2. Springer Handbook of Nanotechnology: Bharat Bhusan, Springer Publications, 2010. 

 
REFERENCES: 
1. Principles of Nanotechnology: Phani Kumar, Scitech Publications. 

2. Transport in Nano structures: David Ferry, Cambridge University Press 2000 

3. Nano-biotechnology; C.M. Niemeyer, C.A. Mirkin, Wiley Publications, 2006. 
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APPLICATIONS OF MICROPROCESSORS AND CONTROLLERS 
                  (Open elective-II) 

Course Objectives: The Student will 
1. understand the control systems and types of control systems 
2. understand the basic 16-bit microprocessor architecture and its functionalities and 

develop microprocessor basic programs for various applications. 
3. develop the microcontroller based programs for various applications. 
4. understand basic feature of 8051 controller. 
5. understand the basics of PLC and SCADA and their  functionalities. 

 

Unit I: Introduction: Control Systems Components Role of control system in 
instrumentation, Open and close loop control system, types and Block diagram, 
Servomechanism and regulators with suitable examples, Basic control actions - On-off, 
Proportional, Derivative, Integral control, Proportional derivative (PD). 

Proportional integral (PI), P Proportional integral and Derivative (PID) control, Basic 
control system components –AC/ DC Servo motor, AC/ DC Tacho generator, Stepper 
motor and Synchronous motor. 

  
Unit II: Basics of Microprocessor 
Introduction to microprocessor, Advantages and disadvantages of microprocessor control, 
Structure of microprocessor, Generalized architecture of microprocessor, Functions of each 
block, Functional block diagram of 8085 microprocessors with pin diagram, logical block 
diagram of 8085 Microprocessor-Registers. 
ALU, memory organization, decoder, serial control section, interrupt section, timing and 
control section, Assembly language Programming of 8085, Addressing Modes, Instruction 
classification, Instruction formats, Basic Assembly Language programming (only simple 
arithmetic operations-addition, subtraction). 
 
Unit III: Basics of Microcontroller 8051 
Micro controllers and microprocessors, Pin diagram of 8051 microcontrollers, Internal RAM, 
ROM and Special function registers in 8051chip, I/O ports. 
Counters and Timers, interfacing with external memory I/O ports, Counters and Timers, 
Interfacing with external memory. 
 
Unit IV: Microprocessor and Microcontroller Applications 
Different types of memories: ROM, RAM, PROM, EPROM, EEPROM, Schematic diagram of 
memory chips decoder, memory interfacing., Memory I/O data transfer scheme for 8255. 
Interfacing of switches and LEDs, Simple application ns of microprocessor and 
Microcontroller for temperature control of furnace, Traffic light control and SCR firing angle 
control using microprocessor, Data acquisition system. 
 

http://www.darshan.ac.in/DIETDS/EE/261/microprocessor-and-controller-applications/SubjectDetail#collapse-685
http://www.darshan.ac.in/DIETDS/EE/261/microprocessor-and-controller-applications/SubjectDetail#collapse-686
http://www.darshan.ac.in/DIETDS/EE/261/microprocessor-and-controller-applications/SubjectDetail#collapse-689
http://www.darshan.ac.in/DIETDS/EE/261/microprocessor-and-controller-applications/SubjectDetail#collapse-690
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Unit V: Programmable Logic Controller and SCADA 
PLC: CPU, I/O modules, bus system, power supplies and remote I/Os, counter, timer, 
Different PLC's available in market, Selection of a PLC, SCADA- Concept and Application. 
 
TEXT BOOKS: 

1. Control Systems Engineering, Nagarath I. J., Gopal M., New Age Publishers, New 

Delhi. 

2. Microprocessor Architecture, Programming and Applications with 8085, Gaonkar, 

Ramesh S., Penram International Publishing (India) Pvt. Ltd. 

3. The 8051 Microcontroller Architecture, Programming and Applications, Ayala, 

Kenneth J., Penram International Publishing (I) Pvt. Ltd. 

4. Programmable Logic Controllers And Applications, Webb, John W Ronald Reis. A., 

Prentice Hall of India, New Delhi. 

REFERENCE BOOKS: 
1. Fundamentals of Microprocessors and Microcontrollers, Ram, B., Dhanpat Rai 

Publications, New Delhi. 

2. Microprocessors and Interfacing Programming and Hardware, Hall, Douglass V., TMH 

publication, New Delhi. 

3. The 8051 Microcontroller and Embedded Systems using Assembly and C, Ali, 

Muhamad Mazidi, Janice Mazidi Gillispie, Roli, PHI Learning, New Delhi. 

Course Outcomes: The Student will be able to 
1. design the different types of control systems and   to full fill the desired 

specifications. 
2. analyze 8085 microprocessors architectures and its functionalities and real time 

applications using programming languages like Assembly Language and MASM. 
3. explain the basics of 8051 microcontroller’s architecture and its functionalities.  
4. design microcontroller based projects for real time applications. 
5. analyze PLC and SCADA and their functionalities. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

http://www.darshan.ac.in/DIETDS/EE/261/microprocessor-and-controller-applications/SubjectDetail#collapse-691
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J.B. INSTITUTE OF ENGINEERING & TECHNOLOGY 
UGC AUTONOMOUS 

 
 B.Tech                     L    T-P-D C 
 III Year II Semester                 3    0-0-0 3 

FUNDAMENTALS OF HDL 
                   (Open Elective-II) 

Course Objectives: Students will  
1. learn the fundamental of HDL language. 

2. get the Knowledge about different levels of abstract. 

3. construct Procedures, Tasks, and Functions using language. 

4. write the programs in Mixed –Language Descriptions 

5. define Synthesis and mapping of digital design 

 
Unit I: Introduction:  Why HDL?, A Brief History of HDL, Structure of HDL Module, 
Operators, Data types, Types of Descriptions, simulation and synthesis, Brief comparison of 
VHDL and Verilog. 
Data –Flow Descriptions: Highlights of Data-Flow Descriptions, Structure of Data-Flow 
Description, Data Type – Vectors. 
 
Unit II: Behavioral Descriptions 
Behavioral Description highlights, structure of HDL behavioral Description, The VHDL 
variable –Assignment Statement, sequential statements. 
Structural Descriptions: Highlights of structural Description, Organization of the structural 
Descriptions, Binding, state Machines, Generate, Generic, and Parameter statements. 
 
Unit III: Procedures, Tasks, and Functions 
Highlights of Procedures, tasks, and Functions, Procedures and tasks, Functions. Advanced 
HDL Descriptions: File Processing, Examples of File Processing. 
Mixed –Type Descriptions: Why Mixed-Type Description? VHDL User-Defined Types, VHDL 
Packages, Mixed-Type Description examples. 
 
Unit IV: Mixed –Language Descriptions 
Highlights of Mixed-Language Description, How to invoke One language from the Other.  
Mixed-language Description Examples, Limitations of Mixed-Language Description. 
 
Unit V: Synthesis Basics 
Highlights of Synthesis, Synthesis information from Entity and Module. 
Mapping Process and Always in the Hardware Domain. 
 
TEXT BOOKS: 
1. HDL Programming (VHDL and Verilog)- Nazeih M.Botros- John Weily India Pvt. Ltd. 2008. 

 
REFERENCE BOOKS: 
1. Fundamentals of HDL – Cyril P.R. Pearson/Sanguin 2010.  
2. VHDL -Douglas perry-Tata McGraw-Hill.  
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3. A Verilog HDL Primer- J.Bhaskar – BS Publications.  
4. Circuit Design with VHDL-Volnei A.Pedroni-PHI. 
 
Course Outcomes: Students will be able to 

1. understand the fundamental of HDL language. 

2. analyze different levels of abstract. 

3. create Procedures, Tasks, and Functions. 
4. implement tasks in Mixed –Language Descriptions. 
5. evaluate Synthesis and mapping of digital design. 
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J.B. INSTITUTE OF ENGINEERING & TECHNOLOGY 
UGC AUTONOMOUS 

B.Tech  L T-P-D   C 
III Year II Semester 3 0-0-0   3 

DATABASE MANAGEMENT SYSTEMS 
(Open Elective-II) 

Course Objectives: 
The Student will: 

1. Understanding of the architecture and functioning of database management systems 
as well as associated tools and techniques. 

2. Understand and apply the principles of data modeling using entity relationship and 
develop a good database design. 

3. Understand the use of structured query language (SQL) and its syntax. 
4. Apply normalization techniques to normalize a database. 
5. Understand the need of database processing and learn techniques for controlling the 

consequences of concurrent data access. 

UNIT - I: 
Data base System Applications, data base System VS file System – View of Data – Data 
Abstraction –Instances and Schemas – data Models – the ER Model – Relational Model – Other 
Models – Database Languages – DDL – DML – database Access for applications Programs – 
data base Users and Administrator – Transaction Management – data base System Structure – 
Storage Manager – the Query Processor 
ER diagrams – Beyond ER Design Entities, Attributes and Entity sets – Relationships and 
Relationship sets – Additional features of ER Model – Concept Design with the ER Model 

UNIT - II: 
Introduction to the Relational Model 
-Integrity Constraint Over relations – Enforcing Integrity constraints – Querying relational data 
– Logical data base Design – Introduction to Views – Destroying /altering Tables and Views. 
Relational Algebra 
-Selection and projection set operations – renaming – Joins – Division – Examples of Algebra 
overviews – Relational calculus – Tuple relational Calculus – Domain relational calculus – 
Expressive Power of Algebra and calculus. 

UNIT - III: 
Form of Basic SQL Query 
-Examples of Basic SQL Queries – Introduction to Nested Queries – Correlated Nested Queries 
Set – Comparison Operators – Aggregative Operators – NULL values – Comparison using Null 
values – Logical connectivity‟s – AND, OR and NOT – Impact on SQL Constructs – Outer Joins – 
Disallowing NULL values – Complex Integrity Constraints in SQL Triggers and Active Data bases. 
Schema refinement 
-Problems Caused by redundancy – Decompositions – Problem related to decomposition – 
reasoning  about  FDS   –  FIRST,   SECOND,   THIRD   Normal  forms  –  BCNF  –  Lossless   join 
Decomposition – Dependency preserving Decomposition – Schema refinement in Data  base 
Design – Multi valued Dependencies – FORTH Normal Form. 
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UNIT - IV: 
Transaction Concept 
-Transaction State- Implementation of Atomicity and Durability – Concurrent – Executions – 
Serializability- Recoverability– Implementation of Isolation – Testing for serializability- Lock – 
Based Protocols – Timestamp Based Protocols- Validation- Based Protocols – Multiple 
Granularity. 
Recovery and Atomicity 
-Log – Based Recovery – Recovery with Concurrent Transactions – Buffer Management – 
Failure with loss of nonvolatile storage-Advance Recovery systems- Remote Backup systems. 

UNIT - V: 
Data on External Storage 
-File Organization and Indexing – Cluster Indexes, Primary and Secondary Indexes – Index 
data Structures – Hash Based Indexing – Tree base Indexing – Comparison of File 
Organizations – Indexes and Performance Tuning- Intuitions for tree Indexes – Indexed 
Sequential Access Methods (ISAM) – B+ Trees: A Dynamic Index Structure. 
Advanced Database Management System 
Introduction to Distributed Database-Reference Architecture, fragmentation, Allocation, 

Joins 

Text Books: 
1. Data Base Management Systems, Raghurama Krishnan, Johannes Gehrke, TATA 

McGrawHill 3rd Edition 
2. Data base System Concepts, Silberschatz, Korth, McGraw hill, V edition. 

Reference Books: 
1. Data base Systems design, Implementation, and Management, Peter Rob & Carlos 

Coronel 7th Edition. 
2. Fundamentals of Database Systems, Elmasri Navrate Pearson Education 
3. Introduction to Database Systems, C.J.Date Pearson Education 

Course Outcomes: 

The student will be able to: 
1. Describe basic concepts of database system. 
2. Design a data model and schemas in RDBMS. 
3. Use RDBMS for developing industry applications. 
4. Be competent in use of structured query language sql. 
5. Analyze functional dependencies for designing a robust database 
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B.Tech  L T-P-D   C 
III Year II Semester 3 0-0-0   3 

CLOUD COMPUTING 

(Open Elective-II) 
Course Objectives: 

Student will: 
1. Learn about the cloud environment, services and hadoop 
2. Classify cloud platforms and virtualization concepts 
3. Identify cloud computing applications and enterprise cloud computing paradigms 
4. Demonistrate cloud application development using python 
5. Explain security concepts in the cloud 

UNIT-I: 

Principles of Parallel and Distributed Computing, Introduction to cloud computing, Cloud 

computing Architecture, cloud concepts and technologies, cloud services and platforms, 

Cloud models, cloud as a service, cloud solutions, cloud offerings, introduction to Hadoop 

and Mapreduce. 

UNIT-II: 

Cloud Platforms for Industry, Healthcare and education, Cloud Platforms in the Industry, 
cloud applications. Virtualization, cloud virtualization technology, deep dive: cloud 
virtualization, 

Migrating in to cloud computing, Virtual Machines Provisioning and Virtual Machine 

Migration Services, On the Management of Virtual Machines for cloud Infrastructure, 

Comet cloud, T-Systems 

UNIT-III: 

Cloud computing Applications: Industry, Health, Education, Scientific Applications, Business 
and Consumer Applications, Understanding Scientific Applications for Cloud Environments, 
Impact of Cloud computing on the role of corporate IT. 

Enterprise cloud computing Paradigm, Federated cloud computing Architecture, SLA 

Management in Cloud Computing, Developing the cloud: cloud application Design. 

UNIT-IV: 

Python Basics, Python for cloud, cloud application development in python, Cloud 
Application Development in Python. 

Programming Google App Engine with Python: A first real cloud Application, Managing Data 

in the cloud, Google app engine Services for Login Authentication, Optimizing UI and Logic, 

Making the UI Pretty: Templates and CSS, Getting Interactive. Map Reduce Programming 

Model and Implementations. 
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UNIT-V: 

Cloud management, Organizational Readiness and change management in the cloud age , 

Cloud Security, Data security in the cloud, Legal Issues in the Cloud , Achieving Production 

Readiness for the cloud Services 

TEXT BOOKS: 

1. Cloud Computing: Raj Kumar Buyya , James Broberg, andrzej Goscinski, 2013 Wiley 
2. Mastering Cloud Computing: Raj Kumar buyya, Christian Vecchiola,selvi-2013. 

REFERENCE BOOKS: 

1. Cloud Computing: Arshdeep Bahga, Vijay Madisetti, 2014, University Press. 
2. Cloud computing: Dr Kumar Saurab Wiley India 2011. 
3. Code in the Cloud: Mark C.Chu-Carroll 2011, SPD.( Second part of IV UNIT) 

Course Outcomes: 
Student will able to: 

1. Understand about the cloud environment, services and hadoop 
2. Differentiate cloud platforms and virtualization concepts 
3. Describe cloud computing applications and enterprise cloud computing paradigms 
4. Implement cloud application development using python 
5. Apply security concepts in the cloud 
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J.B. INSTITUTE OF ENGINEERING & TECHNOLOGY 
UGC AUTONOMOUS 

B.Tech. L T-P-D C 
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 E-WASTE MANAGEMENT 

(OPEN ELECTIVE-II) 

Course Objectives 
At the end of the course , students will : 

1. Know regarding E-Waste Management in India Global E-Waste Growth 
2. Analyze the overview of WEEE. 
3. Understanding scenarios for E-Waste management. 
4. Visualize the basic concepts of E-Waste Regulation 
5. Understand the basic concepts of Recycling technologies. 

UNIT – I: 
Introduction to e-Waste Management in India Global e-waste growth, Dark shadows of 
digitization on Indian horizon, e-waste generation, migration, Present practice and 
systems, disposal methods, Present processing practices, Initiatives to manage e-waste, 
Strengths and weaknesses of the current system. 

UNIT – II: 
WEEE (waste electrical and electronic equipment) - toxicity and healthHazardous 
substances in waste electrical and electronic equipment-toxicity and release, Occupational 
and environmental health perspectives of e-waste recycling. 

UNIT – III: 
Options and Scenarios for e-Waste Management Actions to be considered to achieve goals 
of e- waste management, Collection/ take back system, Closing the Plastic loop: Turning 
the supplychain into a supply cycle by mining plastics from end-of-life electronics and other 
durable 
goods. 

UNIT – IV: 
E-waste regulation: E-waste legislation in the European Union and the Basel Convention. 
Regulating e-waste: a review of the international and national legal framework on e- 
waste Extended producer responsibility: a key tool for international rules and regulations 
on e-waste 

UNIT – V: 
Recycling technologies for e-waste Recycling of e-scrap in a global environment 
opportunities and challenges. Technologies for recovery of resources from e-waste. 
Reuse:A Bridge from Unsustainable e-waste to sustainable e-resources. 

TEXT BOOKS: 

1. Rakesh Johri, E-waste: Implications, regulations, and management inIndia and current 
global best practices. 

2. Klaus Hieronymi, RamzyKahhat, Eric Williams, E-Waste Management: from Waste 
toResource 
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REFERENCE BOOKS: 

1. Satish Sinha, PritiMahesh,Waste Electrical and Electronic Equipment The EU andIndia. 

2. By Ronald E. Hester, Roy M. Harrison , Electronic WasteManagement. 

Course Outcomes 
At the end of the course , students will be able to: 

1. Demonstrate knowledge of E-Waste management. 
2. Implementing environmental health perspectives of E-Waste recycling. 
3. Achieve goals of E-Waste management. 
4. Develop the skills in E-Waste extended producer responsibility. 
5. Describe the technologies for recovery of resources from E-Waste. 



47  
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III Year - II Semester 3 0-0-0 3 

INTRODUCTION TO WEB DESIGN 

(OPEN ELECTIVE-II) 

Course Objectives 
At the end of the course , students will : 

1. Know regarding internet related technologies. 
2. Understanding of the current industry support for web technologies. 
3. Explain the basic concepts of CSS. 
4. Visualize the basic concepts of PHP. 
5. Understanding PHP functions and Methods 

UNIT-I 
Basics in Web Design: Brief History of Internet, What is World Wide Web, Why create a 
web site, Web Standards, Audience requirement. 
Web Design Principles: Basic principles involved in developing a web site, Planning 
process , Five Golden rules of web designing, Designing navigation bar ,Page design, Home 
Page Layout, Design Concept. 

UNIT-II 
Introduction to HTML :What is HTML, HTML Documents, Basic structure of an HTML 
document, Creating an HTML document, Mark up Tags, Heading-Paragraphs, Line Breaks, 
HTML Tags, HTML Tables, HTML Forms. 

Elements of HTML: Introduction to elements of HTML, Working with Text Working with 
Lists, Tables and Frames, Working with Hyperlinks, Images and Multimedia, Working with 
Forms and controls. 

UNIT-III 
Introduction to Cascading Style Sheets: Concept of CSS, Creating Style Sheet and types of 
CSS, CSS Properties, CSS Styling(Background, Text Format, Controlling Fonts), Working 
with block elements and objects, Working with Lists and Tables, CSS Id and Class, Box 
Model(Introduction, Border properties, Padding Properties, Margin properties). 
CSS Advanced (Grouping, Dimension, Display, Positioning, Floating, Align, Pseudo class, 
Navigation Bar, Image Sprites, Attribute sector), CSS Colors, Creating page Layout and Site 
Designs. 

UNIT-IV 
Introduction to PHP: Downloading, installing, configuring PHP, The anatomy of a PHP 
Page. Basic Security Guidelines, Variables, Data Types, Operators and Expressions, 
Constants, Flow Control Functions; Switching Flow, Loops. 
Code Blocks and Browser Output, Objects, Strings Processing, Form processing, 
Connecting to database, using cookies, dynamic contents. 
 

UNIT-V 
Introduction to Web Publishing or Hosting :Creating the Web Site, Saving the site, Working 
on the web site, Creating web site structure, Creating Titles for web pages, Themes- 
Publishing web sites. 
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TEXT BOOK: 
1. Dietel and Dietel : ―Internet and World Wide Web - How to Program‖, 5th Edition, 

PHI/Pearson Education,2011 
2. Web Technologies: HTML,CSS, XML,Php BlackBook. 

REFERENCE BOOKS: 
1. Chris Bates, ―Web Programming, building internet applications‖, 2ndEdition, 

WILEY, Dreamtech,2008. 
2. HTML 5 in simple steps Kogent Learning Solutions Inc, DreamtechPress 
3. Beginning CSS: Cascading Style Sheets for Web Design Ian Pouncey, ichard York 

Wiley India. 

Course Outcomes: 
At the end of the course , students will be able to: 

1. Develop the application of the HTML for documentstructure. 
2. Develop the skills in analyzing the usable of awebsite. 
3. Create dynamic webpage, usingPHP. 
4. Using PHP to manipulateFiles. 
5. Develop the concept of webpublishing 



49  

 

J. B. INSTITUTE OF ENGINEERING & TECHNOLOGY 
UGC AUTONOMOUS 

B.Tech.  L T-P-D C 

III Year - II Semester 3 0-0-0 3 

INTRODUCTION TO EMBEDDED SYSTEMS 

(OPEN ELECTIVE-II) 

Course Objectives: 
At the end of the course, students will learn: 

1. Understand the basic concepts of embedded systems and 8051 microcontrollers. 

2. Compare and contrast the basics of assembly programming language. 

3. Identify the unique characteristics of real-time systems 

4. Analyze the general structure of a real-time system and define the unique design 

problems and challenges of real-time systems. 

5. Acquaint the embedded software development tools and various advanced 

architectures. 

UNIT–I: 

Embedded Computing: Introduction, complex systems and microprocessor, the embedded 

system design process, formalisms for system design, design examples. 

 

UNIT–II: 

The 8051 Architecture: Introduction, 8051 micro controller hardware, input/output ports 

and circuits, external memory, counter and timers, serial data input/output, interrupts. 

Basic Assembly Language Programming Concepts: The assembly language programming 

process, programming tools and techniques, programming the 8051. Data transfer and 

logical instructions, arithmetic operations, decimal arithmetic, jump and call instructions. 

UNIT–III: 

Introduction to Real-Time Operating Systems: Tasks and task states, tasks and data, 

semaphores, and shared data; message queues, mailboxes and pipes, timer functions, 

events, memory management, interrupt routines in an RTOS environment. 

Basic Design Using a Real-Time Operating System: Principles, semaphores and queues, 

hard real-time scheduling considerations, saving memory and power, an example RTOS  

like uC-OS (open source). 

UNIT–IV: 
Embedded Software Development Tools: Host and target machines, linker/locators 

for embedded software, getting embedded software into the target system 

Debugging Techniques: Testing on host machine, using laboratory tools, an example 

system. 
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UNIT-V: 
Introduction to advanced Architectures: ARM and SHARC, processor and memory 

organization and instruction level parallelism; networked embedded systems: bus 

protocols, I2C bus and CAN bus; internet-enabled systems, design example-elevator 

controller. 

Text Books: 
1. Wayne Wolf (2008), Computers as Components-principles of embedded 

computer system design, Elseveir, New Delhi, India. 

2. Kenneth J. Ayala (2008), The 8051 Microcontroller, 3rd edition, Cengage 

Learning, India. 

References: 

1. David E. Simon (1999), An Embedded Software Primer, Pearson Education, India. 

2. Jean J. Labrosse (2000), Embedding System Building Blocks, 2nd edition, 

CMP publishers, USA. 

3. Raj Kamal (2004), Embedded Systems, Tata McGraw hill, India. 

Course Outcomes: 
At the end of the course, students will be able to: 

1. Program an embedded system 

2. Analyze Interfacing with keyboard, A/D & D/A conversions, serial data 

Communication, LCD and LED display. 

3. Illustrate Tasks, Semaphores, Message queues, pipes, Timer functions. 

4. Design embedded systems and real-time systems 

5. Compare and contrast ARM, SHARC, internet enabled systems. 
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B.Tech.  L T-P-D C 

III Year - II Semester 3 0-0-0 3 

FUNDAMENTALS OF E-COMMERCE 

(OPEN ELECTIVE-II) 

Course Objectives: 
At the end of the course, students will learn: 

1. Identify the major categories and trends of e-commerce applications. 

2. Identify the essential processes of an e-commerce system. 

3. Identify several factors and web store requirements needed to succeed in e- 

commerce. 

4. Discuss the benefits and trade-offs of various e-commerce clicks and bricks 

alternatives. 

5. Understand the main technologies behind e-commerce systems and how these 

technologies interact. 

UNIT–I: 
Introduction: Electronic Commerce Framework, The Anatomy of E-Commerce applications, 

E-Commerce Consumer applications, E-Commerce organization applications. 

UNIT–II: 
Consumer Oriented Applications: Mercantile process models, mercantile models from the 

consumer’s perspective, Mercantile from the merchant’s perspective. 

Types of Electronic Payment Systems, Digital Token-Based Electronic Payment Systems, 

Smart Cards & Electronic Payment Systems, Credit Card- Based Electronic Payment Systems, 

Risk & Electronic Payment Systems, Designing Electronic Payment Systems. 

UNIT–III: 

Electronic Data Interchange: EDI Applications in Business, EDI implementation, MIME, and 

value added networks. 

Intra organizational E-Commerce, Macro forces and Internal Commerce, Work flow 

automation and Coordination, Customization and Internal Commerce, Supply Chain 

Management(SCM). 

UNIT–IV: 
Making a business case for a Document Library, Digital document types, Corporate Data 

warehouses, Advertising and Marketing, the new age of Information Based Marketing, 

advertising on Internet, charting the Online marketing process, Market Research. 

UNIT-V: 

Consumer Search and Resource Discovery, information search and Retrieval, Electronic 

commerce catalogs or directories, Information Filtering. 
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Multimedia and Digital video, Key Multimedia concepts, Digital Video & Electronic 

Commerce, Desktop Video Processing, Desktop Video Conferencing. 

Text Books: 
1. “Frontiers of electronic commerce” – Kalakota, Whinston, Pearson 

2. “E-Commerce”, S.Jaiswal – Galgotia 

References 

1. Ravi Kalakota, Andrew Winston, “Frontiers of Electronic Commerce”,Addison- 

Wesley. 

2. Goel, Ritendra “E-commerce”, New Age International Laudon, “E-Commerce: 

Business, Technology, Society”, Pearson Education 

Course Outcomes: 

At the end of the course, students will be able to: 
1. Identify the business relationships between the organizations and their customers 

2. Perform various transactions like payment, data transfer and etc. 
3.  Examine some typical distributed applications. 
4. Detail some of the problems that are encountered when developing distributed 

applications. 
5. Analyze the technologies that are used to support distributed applications. 
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ENVIRONMENTAL IMPACT ASSESSMENT 
(Open Elective-III) 

Course Objectives: The Course objectives of this course are 
1. To impart knowledge on Environmental management and environmental impact 

assessment. 
2. To provide a basic understanding of the EIA process as it is used for research, 

planning, project or program evaluation, monitoring and regulatory enforcement. 
3. To outline the impacts on soil, wetlands, flora, fauna, historical structures and the 

other socioeconomic environment. 
4. To introduce students to the legal, economic, social, administrative and technical 

process preparing and evaluating environmental impact documents. 
5. To assess the air and water quality parameters; predict the impacts and their 

mitigation measures. 

UNIT - I: 
Basics concepts of EIA: Initial environmental examination, elements of EIA, factors 
affecting EIA, impact evaluation and analysis, preparation of environmental base map, 
classification of environmental parameters. 
EIA Methodologies: Introduction, Criteria for the selection of EIA methodology, EIA 
methods, Ad-hoc methods, matrix methods, network method, Environmental Media 
Quality Index Method (EMQI), Environmental media quality index method, overlay 
methods, cost/benefit analysis. 

UNIT - II: 
Impact of developmental activities and land use: Introduction and methodology for 
the assessment of soil and groundwater, delineation of study area, identification of of 
activities. Assessment of impact of developmental activities on vegetation and wildlife, 
environmental impact of deforestation- causes and effects of deforestation. 

UNIT - III: 
Procurement of relevant soil quality, impact prediction, assessment of impact 
significance, identification and incorporation of mitigation measures. 
EIA of surface water, air and biological environment: Methodology for the assessment of 
impacts on surface water environment, air pollution sources, generalized approach for 
assessment of air pollution impact. 

UNIT - IV: 
Environmental audit and environmental legislation, objectives of environmental audit, 
types of environmental audit, audit protocel, stages of environmental audit onsite 
activities, evaluation of audit data and preparation of audit report, post audit activities. 
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UNIT - V: 
Environmental protection Act, The water Act, The air Act (prevention and control of 
pollution Act), motor act, wild life act. Case studies of preparation of EIAs for various 
industries. 
 

Text Books: 
1. Environmental impact assessment methodologies, by Y.Anjaneyulu, B.S.Publication, 

Sultan bazaar Hyderabad. 
2. Environmental impact assessment, by Alan Gilpin, Cambridge University Press 

Reference Books: 
1. Environmental pollution Control by Dr. H S Bhatia – Galgotia Publications Pvt Ltd, 

Delhi. 
2. Environmental Impact Assessment and Management Publisher, Daya Author: 

B Hoisetti, A Kumar 

Course Outcomes: 
The Students will be able to 
1. Explain different methodologies for environmental impact prediction and assessment. 
2. Understand the elements of environmental impact assessments and processes by 

which they apply. 
3. Carry out scoping and screening of developmental projects for environmental and 

social assessments. 
4. Evaluate EIA reports. 
5. Plan EIAs and environmental management plans 
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GREEN BUILDING TECHNOLOGY 
(Open Elective-III) 

COURSE OBJECTIVES: The objective of this course is to 
1. Create awareness about the principles of green building technology and to have 

insight about the criteria for rating systems along with the established Indian codes 
and guidelines. 

2.  Establish a clear understanding of various renewable and non-renewable sources of 
energy along with their carbon foot prints and enumerates the process of 
performance testing including building modeling and energy analysis. 

3.  Discuss about the energy efficient green building materials and to have 
understanding on the cost-effective Building Technologies, Strategies for Green 
Building Systems and Energy Conservation Measures. 

4. Give details on the principles of sustainable development in green building design. 
5.  Describe the best green building practices adopted along with cost/benefit and life- 

cycle analysis of green buildings. 

UNIT-I 
Concept of Green Buildings: Green building - Definition, Features, Necessity, Initiatives, 
Green buildings in India, Green building Assessment – Green Building Rating Systems 
(BREEAM, USGBC, LEED, IGBC, TERI-GRIHA, GREEN STAR), Criteria for rating, Energy 
efficient criteria, environmental benefits economic benefits, health and social benefits, 
Major energy efficiency areas for building, Contribution of buildings towards Global 
Warming. Life cycle cost of buildings, Codes and Certification Programs. 

UNIT-II 
Sources of Energy: 
Renewable and Non-renewable sources of energy - Coal, Petroleum, Nuclear, Wind, 
Solar, Hydro, Geothermal sources, potential of these sources, hazards, pollution with 
reference to Global scenario, demand and supply in India, Global efforts to reduce 
carbon emissions, Performance testing. Building modeling- Energy analysis, Metering, 
Monitoring. 

Carbon emission: Forecasting, Control of carbon emission, Air quality and its monitoring 
carbon foot print, Environmental issues, Minimizing carbon emission, Energy retrofits and 
Green Remodels. 

 
UNIT-III 
Green Building Materials: Sustainable Materials, Depletion of natural resources for 
preparation of building materials, renewable and recyclable resources, energy efficient 
materials, Embodied Energy of Materials. Green cement, Biodegradable materials, 
Smart materials, Manufactured Materials, Volatile Organic Compounds (Voc’s), Natural 
Non-Petroleum Based Materials, Recycled materials, Renewable and Indigenous 
Building Materials, Engineering evaluation of these materials. 
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Green Building Planning and Specifications: Environment friendly and cost effective  
Building Technologies, Integrated Life cycle design of Materials and Structures, Green 
Strategies for Building Systems, Alternative Construction Methods, Energy Conservation 
Measures in Buildings, Waste and Water management and Recycling by Sustainable 
Facilities, Heating, Ventilation and Air Conditioning, Passive Solar and Daylight, 
Plumbing and its Effect on Energy Consumption 

 
UNIT-IV 
Design of Green Buildings; Sustainable sites, Impact of construction on environment, Life 
cycle assessment, Principles of sustainable development in Building Design, Design on 
Bioclimatic and solar passive architecture, Considerations of energy consumption, water 
use, and system reliability, indoor air quality, noise level, comfort, cost efficiency in 
building design, Advanced Green building technologies and innovations. 
 
UNIT-V 
Construction of Green Buildings: Energy efficient construction, Practices for thermal 
efficiency and natural lighting. Ecofriendly water proofing; Energy conservation building 
codes building rating, Maintenance of green buildings, Cost and Performance 
Comparisons and Benchmarking, Green Project Management Methods and Best 
Practices, Cost/benefit analysis of green buildings, Life-cycle analysis of green buildings, 
Case studies of rated buildings (new and existing) 

 
TEXT BOOKS: 
1. Alternative Building Materials and Technologies – By K S Jagadeesh, B V Venkata Rama 

Reddy & K S Nanjunda Rao – New Age International Publishers 
2. Integrated Life Cycle Design of Structures – By AskoSarja – SPONPress 
3. Non-conventional Energy Resources – By D S Chauhan and S K Sreevasthava – New 

Age International Publishers 
4. Green Buildings (McGraw hill publication): by Gevorkian 

 
REFERENCE BOOKS: 
1. Emerald Architecture: case studies in green buildings, The Magazine of Sustainable 

Design 

2. Understanding Green Building Guidelines: For Students and Young Professionals, Traci 

Rose Rider, W. W. Norton & Company Publisher. 

3. Understanding Green Building Materials, Traci Rose Rider, W. W. Norton & Company 

Publisher. 

List of free reference guides/resources available on the net: 
1. IGBC reference guide 
2. Free abridged versions of LEED reference guides 
3. ECBC latest version 
4. US GBC’s Reference Material 

http://www.tp.edu.sg/schools/eng/green-building-and-sustainability#EGB3001_33
http://www.tp.edu.sg/schools/eng/green-building-and-sustainability#EGB3001_33
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COURSE OUTCOMES: 
After completion of the course the student will be able to 
1. Know the underlying principles, history, environmental and economic impacts of 

green building technology and to identify the criteria for rating systems along with 
the established Indian codes and guidelines. 

2. Identify various Renewable and Non-renewable sources of energy along with their 
carbon foot prints and comprehend the techniques and benefits of building 
performance testing such as building modeling and energy analysis, monitoring and 
metering. 

3. Recognize the energy efficient green building materials and explain 
the cost effective Building Technologies, Strategies for Green Building 
Systems and Energy Conservation Measures. 

4. Identify and compare cost and performance of building materials 
with recycled components, non-petroleum-based materials, 
materials with low volatile organic compounds, materials with low 
embodied energy and salvaged materials and incorporate them 
into design. 

5. Explain the application of design guidelines of Green Building 
considering the Energy Conservation Measures. 

 

http://www.tp.edu.sg/schools/eng/green-building-and-sustainability#EGB3001_33
http://www.tp.edu.sg/schools/eng/green-building-and-sustainability#EGB3001_33
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B.Tech.  L  T-P-D C 

IV Year - II Semester 3  0-0-0 3 

Materials in Electrical Systems 
(Open Elective - III) 

UNIT - I: 
Materials- Conductors-free electron theory and electron scattering Di electrics 
Polarization, solid, liquid and gas dielectrics Insulators-Classification, Application in electric 
devices. 

UNIT - II: 
Magnetic materials-classification based on orientation of magnetic dipoles, Optoelectronic 

materials, Semiconductors-simple and compound, Refractory Materials. Solders and 

contacts, Super conductivity and super conducting materials. 

UNIT - III: 
Components- Resistors and Capacitors. Display units:-LED, LCD and Monitors. Effect of 

environment on components. 

UNIT - IV: 
Processes- Basic processes used in the manufacture of integrated circuits such as Epitaxy, 

masking, photolithography, diffusion, oxidation, Etching, metallization, Scribing, wire 

bonding and Encapsulation. Induction and Dielectric heating. Electron beam welding and 

cutting. 

UNIT - V: 
Cables- Calculations of capacity of cables, charging current, stress, grading, heating of 

cables, Construction and characteristics of HV & EHV cable 

Text Books: 
1. S.O. Kasap, Principles of Electrical Engineering Materials,‟ MGH. 

 

2. Mahajan, Principles of growth and processing of semiconductors,‟ MGH. 
References Books: 

1. Dhir, Electronic components and Materials Principles manufacturing and 

Maintenance,‟ TMH. 

2. Allison, „Electronic Engineering Materials and Devices,‟ TMH. 
 

3. Ruska N Scot, Microelectronic processing – an introduction to the manufacture of 

integrated circuits,‟ MGH. 

4. Decker, Electrical Engineering Materials,‟ PHI. 
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B.Tech.  L  T-P-D C 
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Field Theory and Circuits 

(Open Elective - III) 
UNIT - I: Field Theory: 

Review of Vector Analysis- Coordinate Systems, Vectors, gradient, divergence, curl, 

Laplacian, divergence theorem, Stoke‟s theorem. 

UNIT - II: 
Electric and Magnetic fields- Electric fields due to distributed charges configurations line(s) 

of charges, uniform plane surface and spherical volume charge distributions; behavior of 

conductors and dielectrics in electrostatic fields, boundary conditions, applications of 

ampere‟s law and Biot- Savart‟s law; capacitance and inductance calculations for simple 

configurations; time varying fields – displacement current, Maxwell‟s equations; Laplace‟s 

and Poisson‟s equations. 

UNIT - III: Circuit Theory: 
Classification of circuits, sources and signals, standard signals, source transformations. 

Network topology, graph matrices, formulation and solution of circuit equations based on 

graph theory using different analysis techniques- circuit, cut set and mixed. Concept of 

duality. 

UNIT - IV: 
Network theorems and their applications-Superposition, reciprocity, Thevenin, Norton, 

Maximum power transfer, Millman, Substitution, Compensation and Tellegan‟s theorem. 

Analysis of circuits subject to periodic and non-periodic excitations using Fourier series and 

Laplace transforms. 

UNIT - V: 
Concept of free and forced response of circuits. Time constants and Transient response 
under d.c. and a. c. excitation. Analysis of magnetically coupled circuits. Analysis of circuits 
with dependent sources. 

Text Books: 
1. N.N. Rao, „Basic Electromagnetic with applications‟, PHI 
2. Desoer & Kuh, ― Basic Circuit theory‖, McGraw Hill. 

 
References Books: 

1. E.C. Jordan and K.G. Balmain, „Electromagnetic waves and radiating systems‟, PHI 
2. D.J. Griffith, „Introduction to Electrodynamics‟, PHI . 
3. Guru & Hiziroglu, „ Electromagnetic field theory fundamentals‟, Vikas Publishing House 
4. Van Valkenberg , ―Network Analysis‖, PHI. 
5. Valkenberg & Kinariwala , ―Linear Circuits‖, PHI. 
6. Trick , ―Introduction to circuit Analysis‖, Wiley. 
7. Roy Choudhary , ―Networks & systems‖, Wiley. 
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RELIABILITY ENGINEERING  

(OPEN ELECTIVE-III) 

Course Objectives: 

The student will 

1 Know the micro systems and its manufacturing techniques. 

2 Understand the working of micro sensors and actuators. 

3 Design Microsystems 

Course Outcomes: 

The student will be able to 

1 Overview of micro systems and explain the micro manufacturing techniques. 

2 Discuss the principles and types of micro sensors and actuators. 

3 Understand the fundamentals of micro fluidics and design Microsystems. 

UNIT - I 

Basics concepts of reliability: Introduction, Reliability and quality, Failures and failure 

modes, Causes of failures and reliability, Maintainability and availability, History of reliability, 

reliability literature. 

Reliability mathematics: Introduction, Random experiment , Probability , Random variables, 

Distribution functions, Discrete distribution ,Continuous distribution, Numerical 

characteristics of random variables , Laplace transform. 

 

UNIT- II 

Component reliability and hazard models: Introduction, Component reliability from test 

data, Mean time to failure, Time – dependent hazard models, Stress- Dependent hazard 

models, Derivation of reliability function using Markov, Treatment of field data. 

System reliability models: Introduction - Systems with component within series - Systems 

with parallel components - k-out – of- m systems - Non series parallel systems - Systems  

with - mixed – mode failures - Fault- tree technique 
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UNIT- III 

Maintainability and availability concepts: Introduction - Maintainability function - 

Availability function - Frequency of failures - Two-unit parallel systems with repair - k-out- of- 

m systems - Preventive maintenance. 

Reliability improvement: Introduction - Improvement components - Redundancy - Element 

redundancy - Unit redundancy - Stand by redundancy - Optimization - Reliability – cost trade 

– off. 

UNIT- IV 

Economics of reliability engineering: Economic issues - Manufacture’s cost - Customer’s cost 

- Reliability achievement cost - models - Reliability utility cost models - Depreciation cost 

models - Availability – cost – model of parallel systems 

UNIT- V 

Reliability management: Reliability programming - Management policies and decision - 

Reliability management by objectives - Reliability group - Reliability data: Acquisition and 

analysis - Managing people for reliability. 

 

TEXT BOOKS; 

1. Reliability Engineering: Balaguruswamy, Tata McGrawHill 

2. Reliability Engineering: L.B.Srinath, East West Publications. 

REFERENCE BOOKS: 

1. Reliability Engineering: Patrick DTO, Wiley Conor-India 

2. Reliability Engineering and life testing, Naikan-PHI Publications. 
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B. Tech.  L T-P-D C 

IV Year - II Semester 3 0-0-0 3 

 SPECIAL MANUFACTURING PROCESS 

(OPEN ELECTIVE-III) 

 

Course Objectives: 

The Student will : 
1. To expose the students to a variety of manufacturing processes including their typical 

use and capabilities. 

2. To teach the important effects that manufacturing processes may have on the 

material properties of the processed part with a focus on the most common 

processes. 

3. To teach the thermal and mechanical aspects, such as force, stress, strain, and 

temperature, of the most common processes. 

4. To provide a technical understanding of common processes to aid in appropriate 

process selection for the material and required tolerances 

5. To provide a technical understanding of common processes to aid in appropriate 

material selection for a predetermined process 

UNIT I: Casting: Steps involved in making a casting – Advantage of casting and its 

applications; Patterns – Pattern making, Types, Materials used for patterns, pattern 

allowances and their construction; Properties of moulding sands. Methods of Melting – 

Crucible melting and cupola operation – Defects in castings; Casting processes – Types – 

Sand moulding, Centrifugal casting, die- casting, Investment casting, shell moulding; 

Principles of Gating – Requirements – Types of gates, Design of gating systems – Riser – 

Function, types of Riser and Riser design. Solidification of casting – Solidification of pure 

metal – Nucleation and grain growth, casting design considerations. 

UNIT II: Welding: Classification – Types of welds and welded joints; Gas welding – Types, 

oxy-fuel gas cutting – standard time and cost calculations. Arc welding, forge welding, 

submerged arc welding, Resistance welding, Thermit welding. 

UNIT III: Inert Gas Welding _ TIG Welding, MIG welding, Friction welding, induction 

welding, explosive welding, Laser Welding; Soldering and Brazing; Heat affected zone in 

welding. Welding defects – causes and remedies; destructive and non- destructive testing 

of welds. 
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UNIT IV: Hot working, cold working, strain hardening, recovery, recrystallisation and 

grain growth. Rolling fundamentals – theory of rolling, types of Rolling mills and products. 

Forces  in  rolling  and  power  requirements  Stamping,  forming  and  other  cold working 

processes. Blanking and  piercing – Bending and  forming  –  Drawing and  its types – wire 
drawing and Tube drawing – coining – Hot and cold spinning. Types of presses and press 

tools. Forces and power requirement in the above operations. 

UNIT V: Extrusion of Metals: Basic extrusion process and its characteristics. Hot  

extrusion and cold extrusion – Forward extrusion and backward extrusion – Impact 

extrusion – Extruding equipment – Tube extrusion and pipe making, Hydrostatic 

extrusion. Forces in extrusion Forging Processes: Forging operations and principles – 

Tools – Forging methods – Smith forging, Drop Forging – Roll forging – Forging hammers: 

Rotary forging – forging defects – cold forging, swaging, Forces in forging operations. 

TEXT BOOKS : 
 

1. Manufacturing Technology / P.N. Rao Vol.1 & 2 / Mc Graw Hill 

2. Manufacturing Engineering & Technology / Serope Kalpakjian / Steven R. 

Schmid /Pearson 

REFERENCES: 
 

1. Metal Casting / T.V Ramana Rao / New Age 
 

2. Production Technology / G. Thirupathi Reddy / Scitech 

 
Course outcomes: 

 

The student will be able to: 
1. Understand the idea for selecting materials for patterns. Types and allowances of 

patterns used in casting and analyze the components of moulds. 

2. Design core, core print and gating system in metal casting processes 

3. Understand arc, gas, solid state and resistance welding processes. 

4. Develop process-maps for metal forming processes using plasticity principles. 

5. Identify the effect of process variables to manufacture defect free products 
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Analog and Digital Communication Concepts: Representing data as analog 

signals, representing data as digital signals, data rate and bandwidth reduction, Digital 

Carrier Systems. 
 

UNIT II 

Overview of Computer Communications and Networking:  Introduction to 

Computer Communications and Networking, Introduction to Computer Network, Types of 

Computer Networks, Network Addressing, Routing, Reliability, Interoperability and Security, 

Network Standards, The Telephone System and Data Communications. 

 

UNIT III 

Essential Terms and Concepts: Computer Applications and application protocols, Computer 

Communications and Networking models, Communication Service Methods and data 

transmission modes, analog and Digital Communications, Speed and capacity of 

a Communication Channel, Multiplexing and switching, Network architecture and the 

OSI reference model. 
 
UNIT IV 

Physical and data link layer Concepts: The Physical and Electrical Characteristics of 

wire, Copper media, fiber optic media, wireless Communications. Introduction to data link 

Layer, the logical link control and medium access control sub-layers. 

 

UNIT V 

Network Hardware Components: Introduction to Connectors, Transreceivers and 

media convertors, repeaters, network interference cards and PC cards, bridges, switches, 

switches Vs Routers. 

 

J.B. INSTITUTE OF ENGINEERING & TECHNOLOGY 
UGC AUTONOMOUS 

 
B.Tech.  L T-P-D C 
IV Year - II Semester 3 0-0-0 3 

 PRINCIPLES OF COMPUTER COMMUNICATION AND NETWORKS 

(Open Elective-III) 

Course Objectives: 
1. To understand the Analog and Digital Communication concepts. 

2. To understand the concept of computer communication. 

3. To learn about the networking concept, layered protocols. 

4. To understand various communications concepts. 

5. To get the knowledge of various networking equipments. 

UNIT-I 
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TEXT BOOKS: 

1. Computer Communications and Networking Technologies, Michel A. Gallo 

and William H. Hancock, Thomson Brooks / Cole. 

2. Data Communications and Networking – Behrouz A. Forouzan, Fourth Edition 

MC GRAW HILL EDUCATION, 2006. 

REFERENCE BOOKS: 

1. Principles of Computer Networks and Communications, M. Barry Dumas, 

Morris Schwartz, Pearson. 

2. Computer Networking: A Top-Down Approach Featuring the Internet, James 

F. Kurose, K. W. Ross, 3rd Edition, Pearson Education. 

5. get knowledge about network hardware components. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Course Outcomes: The student will be able to 

1. explain the networking of computers and data transmission between computers. 

2. exposure about the various communication concepts. 

3. get awareness about the structure and equipment of computer network 

structures. 

4. illustrate the Physical and data link layer concepts. 
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B.Tech.   L T-P-D C 
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SPEECH PROCESSING 
     (Open Elective-III) 

Course Objectives: 
1. To introduce speech production and related parameters of speech.  
2. To show the computation and use of techniques such as short time Fourier 

transform, linear predictive coefficients and other coefficients in the analysis of 
speech.  

3. To understand different speech modeling procedures such as Markov and their 
implementation issues. 

4. To understand the basic concepts of speech recognition. 
5. To gain knowledge on speech synthesis. 

 

UNIT- I :BASIC CONCEPTS: 
Speech Fundamentals: Articulatory Phonetics – Production and Classification of Speech 
Sounds; Acoustic Phonetics – acoustics of speech production; Review of Digital Signal 
Processing concepts; Short-Time Fourier Transform, Filter-Bank and LPC Methods. 

 
UNIT- II: SPEECH ANALYSIS: 
Features, Feature Extraction and Pattern Comparison Techniques: Speech distortion 
measures – mathematical and perceptual – Log Spectral Distance, Cepstral Distances, 
Weighted Cepstral Distances and Filtering, Likelihood Distortions, Spectral Distortion using a 
Warped Frequency Scale, LPC, PLP and MFCC Coefficients, Time Alignment and 
Normalization – Dynamic Time Warping, Multiple Time – Alignment Paths.  
 
UNIT- III: SPEECH MODELING: 
Hidden Markov Models: Markov Processes, HMMs – Evaluation, Optimal State Sequence – 
Viterbi Search, Baum-Welch Parameter Re-estimation, and Implementation issues. Speech 
Recognition: Large Vocabulary Continuous.  
 
UNIT- IV: SPEECH RECOGNITION: 
Architecture of a large vocabulary continuous speech recognition system – acoustics and 
language models – ngrams, context dependent sub-word units; Applications and present 
status.  
 
UNIT –V: SPEECH SYNTHESIS: 
Text-to-Speech Synthesis: Concatenative and waveform synthesis methods, sub word units 
for TTS, intelligibility and naturalness – role of prosody, Applications and present status.  
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Text Books: 

1. Lawrence Rabiner and Biing-Hwang Juang, “Fundamentals of Speech Recognition”, 
Pearson education, 2003. 

2. Daniel Jurafsky and James H Martin, “Speech and Language Processing – An 
Introduction to Natural language Processing, Computational Linguistics, and Speech 
Recognition”, Pearson Education, 2002. 

References: 

1. Steven W. Smith, “The Scientist and Engineer‟s Guide to Digital Signal Processing”, 
California Technical Publishing, 1997. 

2. Thomas F Quatieri, “Discrete-Time Speech Signal Processing – Principles and 
Practice”, Pearson Education, 2004. 

Course Outcomes: 
Upon completion of the course, students will be able to: 

1. model speech production system and describe the fundamentals of speech. 
2. extract and compare different speech parameters. 
3. choose an appropriate statistical speech model for a given application. 
4. design a speech recognition system. 
5. use different speech synthesis techniques. 
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SOFT COMPUTING 
(Open Elective-III) 

Course Objectives: 

Student will: 
1. Classify the fundamental theory and concepts of neural networks, neuro- 

modeling, several neural network paradigms and its applications 
2. Develop the understanding concepts of fuzzy sets, knowledge representation 

using fuzzy rules, approximate reasoning, fuzzy inference systems, and fuzzy logic 
control and other machine intelligence applications of fuzzy logic. 

3. To understand the basics of an evolutionary computing paradigm known as 
genetic algorithms and its application to engineering. 

4. Decribe fuzzy systems with membership functions 
5. Determine the genetic algorithms, its applications and advances. 

UNIT-I: 
Introduction: Neural Networks, Fuzzy Logic, Genetic Algorithms, Hybrid Systems, Soft 
Computing, Soft Computing Constituents, Soft Computing Characteristics. Artificial Neural 
Networks: Introduction, Fundamental Concept, Evolution of Neural Networks, Basic 
models of ANN, Important Terminologies. 

UNIT-II: 
Supervised Learning Networks : Introduction, Perceptron Networks, Adaptive Linear 
Neuron, Back propagation Network. Associative Memory Networks : Introduction, 
Training Algorithms for pattern association and Hopfield Networks. 

UNIT-III: 
Unsupervised Learning Network : Introduction, Fixed Weight Competitive Nets, Kohonen 
Self-Organizing Feature Maps, Counter Propagation Networks. 
Fuzzy Sets : Introduction, Classical Sets, Fuzzy Sets, Classical Relations, Fuzzy Relations 

UNIT-IV: 
Membership functions- Features, Fuzzification, Membership value assignments, 
Defuzzification Methods, Fuzzy Arithmetic, Fuzzy Measures, Fuzzy Inference Systems, 
Fuzzy Logic Control Systems 

UNIT-V: 
Genetic Algorithms- Introduction, Basic operators and terminology, Traditional Algorithm 
vs Genetic Algorithm, Simple GA, General GA, Classification of GA, Genetic Programming, 
Applications of GA. 
Applications of Soft Computing : Internet Search Technique, Hybrid Fuzzy Controllers. 
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TEXT BOOKS: 
1. Principles of Soft Computing- S N Sivanandam, S N Deepa, Wiley India, 2007 
2. Neuro-Fuzzy and Soft Computing A Computational Approach to Learning and 

Machine Intelligence – J.S.R.Jang, C.T.Sun, E.Mizutani, PHI 177 

REFERENCE BOOKS: 
1. Artificial Intelligence and Soft Computing- Behavioral and Cognitive Modeling of 

the Human Brain- Amit Konar, CRC press, Taylor and Francis Group. 
2. Soft Computing and Intelligent System Design -Fakhreddine O Karray, Clarence D 

Silva,. Pearson Edition, 2004. 
3. Artificial Intelligence – Patric Henry Winston – Third Edition, Pearson Education. 

Course Outcomes: 

Student will able to: 
1. Learn about soft computing techniques and their applications 
2. Analyze various neural network architectures 
3. Apply perceptrons and counter propagation networks. 
4. Define the fuzzy systems 
5. Analyze the genetic algorithms and their applications 
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E-COMMERCE 
(Open Elective-III) 

 
Course objectives: 

1. Gain knowledge about the main objective and at the same time need is transaction 

on your web store. Of, course if you are selling products online what you require are 

customers. If you are getting good reach ability then your business will definitely 

grow. Therefore one of the objectives is high reachability. 

2. Solve conversions i.e., if people are coming on your web store and purchasing 

something then it will calculate as conversions and from the number of people who 

are buying stuff from your web store we can calculate the conversion rate. 

3. Provide customer satisfaction i.e., customer is the main part of any e-commerce 

business so it’s very important to make your customer happy and satisfied by 

providing quality and desirable products, on time delivery, 24*7 customer support, 

and timely sale & best deal offers you can make your customer happy. It is one of 

the main objectives of e-commerce. 

4. Receive social popularity i.e., unless and until you are not famous and popular 

among people you cannot establish your brand. Social presence with omni channel 

and digital marketing is essential for any e-commerce business. 

5. Know about Consumer Search and Resource Discovery. 

UNIT-I: 
Introduction, Electronic Commerce Framework, The Anatomy of E-Commerce applications, 
E-Commerce Consumer applications, E-Commerce organization applications. 

UNIT-II: 
Consumer Oriented Applications, mercantile process models, mercantile models from the 
consumer’s perspective, Mercantile from the merchant’s perspective. 
Types of Electronic Payment Systems, Digital Token-Based Electronic Payment Systems, 
Smart Cards & Electronic Payment Systems, Credit Card- Based Electronic Payment Systems, 
Risk & Electronic Payment Systems, Designing Electronic Payment Systems. 

UNIT-III: 
Electronic Data Interchange, EDI Applications in Business, EDI implementation, MIME, and 
value added networks. 
Intra organizational E-Commerce, Macro forces and Internal Commerce, Work flow 
automation and Coordination, Customization and Internal Commerce, Supply Chain 
Management(SCM). 

UNIT-IV: 
Making a business case for a Document Library, Digital document types, Corporate Data 
warehouses, Advertising and Marketing, the new age of Information Based Marketing, 
advertising on Internet, charting the Online marketing process, Market Research. 
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UNIT-V: 
Consumer Search and Resource Discovery, information search and Retrieval, Electronic 
commerce catalogs or directories, Information Filtering. 
Multimedia and Digital video, Key Multimedia concepts, Digital Video & Electronic 
Commerce, Desktop Video Processing, Desktop Video Conferencing. 

Text Books 
1. “Frontiers of electronic commerce” – Kalakota, Whinston, Pearson 
2. “E-Commerce”, S.Jaiswal – Galgotia 

References 
1. Ravi Kalakota, Andrew Winston, “Frontiers of Electronic Commerce”, Addison- 

Wesley. 
2. Goel, Ritendra “E-commerce”, New Age International 
3. Laudon, “E-Commerce: Business, Technology, Society”, Pearson Education 

Course outcomes: 

1. Demonstrate an understanding of the foundations and importance of e-commerce. 

2. Demonstrate an understanding of retailing in e-commerce by: 

a. Analyzing branding and pricing strategies, 

b. Using and determining the effectiveness of market research. 

c. Assessing the effects of disintermediation. 

3. Analyze the impact of e-commerce on business models and strategy. 

4. Describe internet trading relationships including business-to-business, 

intraorganizational. 

5. Describe the infrastructure for E-Commerce. 
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INTERNET OF THINGS 
(Open Elective-III) 

Course Objectives 

1. Understand the current vision of the Internet of Things and its impact on the world 
2. Classify basic concepts of IoT and M2M &IoT system management 
3. Describe concepts of python language and different python packages. 
4. Explain how to design IoT Physical devices with built-ins of python Programs 
5. Identify the advanced concepts of IoT physical servers, cloud offerings. 

UNIT-I: 
Introduction to Internet of Things –Introduction, Definition and Characteristics of IoT, 
Physical Design of IoT – Things inIoT, IoT Protocols, Logical Design of IOT- IoT Functional 
Blocks,IoTCommunication Models, IoT Communication APIs 
IoT Enabling Technologies – Wireless Sensor Networks, Cloud Computing, Big Data 
Analytics, Communication Protocols, Embedded Systems 
Domain Specific IoTs – Introduction, Home Automation, Cities, Environment, Energy, Retail, 
Logistics, Agriculture, Industry, Health and Lifestyle. 

UNIT-II: 
IoT and M2M – Introduction,M2M,Difference between IOT and M2M,SDN and NFV for IoT- 
Software Defined Networking, Network Function Virtualization, 
IoT System Management with NETCONF-YANG- Need for IoT Systems Management, Simple 
Network Management Protocol (SNMP), Network Operator Requirements,NETCONF, YANG, 
NETOPEER. 

UNIT-III: 
IoT Systems-Logical Design Using Python-Introduction, Installing Python, Data types and 
Data Structures, Control Flow, Functions, Modules, Packages, File handling, Date/Time 
Operations, Classes. 
Python Packages of Interest for IoT- JSON, XML, HTTPLib, URLLib, SMTPLib. 

UNIT-IV: 
IoT Physical Devices and Endpoints – What is an IoTDevice,Exemplary Device: Raspberry 
Pi,About the Board,Linux on Raspberry Pi, Raspberry PI-Interfaces (Serial, SPI, 
I2C),Programming 
Raspberry Pi with Python-Controlling LED, interfacing an LED and Switch and interfacing a 
light sensor with Raspberry Pi, 

UNIT-V: 
IoT Physical Servers and Cloud Offerings – Introduction to Cloud Storage Models and 
communication APIs. 
WAMP-AutoBahn for IoT,Xively Cloud for IoT, Python web application framework 
Designing a RESTful web API, 
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TEXT BOOKS: 
1. Internet of Things - A Hands-on Approach, ArshdeepBahga and Vijay Madisetti, 

Universities Press, 2015, ISBN: 9788173719547 
2. Getting Started with Raspberry Pi, Matt Richardson & Shawn Wallace, O'Reilly 

(SPD), 2014, ISBN: 9789350239759 

Course Outcomes 
1. Analyze current vision of the Internet of Things and its impact on the world. 
2. Demonstrate basic concepts of IoT and M2M &IoT system management 
3. Practice the concepts of python language using different python packages 
4. Design IoT Physical devices using python Programming. 
5. Categorize advanced concepts of IoT physical servers, cloud offerings. 
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 SEMANTIC WEB AND SOCIAL NETWORKS 
(Open Elective-III) 

Course Objectives 
1. Explain the fundamentals of Semantic Web technologies. 
2. Explain the Implementation of semantic web applications and the architectures of social           
   networking 
3. Discuss which brings together forward looking research and technology that will shape     
   our world more intimately than ever before as computing becomes an extension of       
   human experience; 
4. Discuss that covers all aspects of computing that is very closely tied to human perception,     
    understanding and experience; 
5. Discuss which brings together computing that deal with semantics, perception and      
    experience and serves as the Plat form for exchange of both practical technologies and far      
    reaching research. 

UNIT I 
Thinking and Intelligent Web Applications, The Information Age, The World Wide Web, 
Limitations of Today’s Web, The Next Generation Web 
Machine Intelligence, Artificial Intelligence, Ontology, Inference engines, Software Agents, 
Berners-Lee, www, Semantic Web Road Map, Logic on the semantic Web. 

UNIT II 
Ontologies and their role in the semantic web, Ontologies Languages for the Semantic Web - 
Resource Description Framework (RDF) / RDF Schema. Ontology Web Language (OWL), 
UML, XML and XML Schema. 
Ontology Engineering, Constructing Ontology, Ontology Development Tools, Ontology 
Methods, Ontology Sharing and Merging, Ontology Libraries and Ontology Mapping, 

UNIT III 
Logic, Rule and Inference Engines. Semantic Web applications and services. Semantic 
Search,e-learning, Semantic Bioinformatics, Knowledge Base 

UNIT IV 
XML Based Web Services, Creating an OWL-S Ontology for Web Services. Semantic Search 
Technology, Web Search Agents and Semantic Methods, 

UNIT V 
What is social Networks analysis, development of the social networks analysis.Electronic 
Sources for Network Analysis - Electronic Discussion networks. 
Blogs and Online Communities. Web Based Networks. Building Semantic Web Applications 
with social network features. 
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TEXTBOOKS: 
1. Thinking on the Web - Berners Lee.Godel and Turing,Wiley interscience,20()8. 
2. Social Networks and the Semantic Web, Peter Mika, Springer, 2007. 

REFERENCE BOOKS: 
1. Semantic Web Technologies,Trends and Research in Ontology Based Systems, 

J.Davies, Rudi Studer. Paul \Warren, John Wiley & Sons. 
2. Semantic Web and Semantic Web Services -Liyang Lu Chapman and Hall/CRC 

Publishers,(Taylor & Francis Group) 
3. Information Sharing on the semantic Web – Heiner Stuckenschmidt; Frank Van 

Harmelen, Springer Publications. 

Course Outcomes 
1. Demonstrate knowledge and be able to explain the three different “named” 

generations of the web 
2. Demonstrate the ability to participate materially in projects that develop 

Programmes relating to Web applications and the analysis of Web data. 
3. Analyze key Web applications including search engines and social networking sites. 
4. Illustrate the key aspects of Web architecture and why these are important to the 

continued functioning of the World Wide Web. 
5. Analyze and explain how technical changes affect the social aspects of Web-based 

computing. 
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J. B. INSTITUTE OF ENGINEERING & TECHNOLOGY 
UGC AUTONOMOUS 

B.Tech. L T-P-D C 
IV Year - II Semester 3 0-0-0 3 

FUNDAMENTALS OF INTELLIGENCE SYSTEMS 

(OPENELECTIVE-III) 

Course Objectives: 
1. Understand In-depth of specialist bodies of knowledge within the engineering 

discipline. 

2. Establish engineering methods to complex engineering problem solving. 

3. Be Fluent application of engineering techniques, tools and resources . 

4. Learn the difference between optimal reasoning vs human like reasoning. 

5. Understand the notions of state space representation, exhaustive search, heuristic 

search along with the time and space complexities 

UNIT–I: 

Introduction to Artificial Intelligence: Introduction to AI-Problem formulation, Problem 

Definition -Production systems 

Control strategies, Search strategies. Problem, characteristics, Production system 

characteristics -Specialized production system 

UNIT–II: 

Representation of Knowledge: Game playing - Knowledge representation, Knowledge 

representation using Predicate logic, Introduction to predicate calculus, Resolution 

Use of predicate calculus, Knowledge representation using other logic Structured 

representation of knowledge. 

UNIT–III: 

Knowledge Inference: Knowledge representation Production based system, Frame based 

system 

UNIT–IV: 

Inference - Backward chaining, forward chaining, Rule value approach Fuzzy reasoning - 

Certainty factors, Bayesian Theory-Bayesian Network-Dempster - Shafer theory. 

UNIT-V: 

Expert Systems: Expert systems - Architecture of expert systems 

Roles of expert systems - Knowledge Acquisition –Meta knowledge, Heuristics. 

Text Books: 

1. Kevin Night, Elaine Rich, Nair B., “Artificial Intelligence (SIE)”, Tata McGraw-Hill 

Education Private Limited, 3rd edition, 2009, ISBN: 978-0070678163. 

2. Dan W. Patterson, “Introduction to AI and ES”, Pearson Education, 2nd edition, 

2007.ISBN, 0132097680. 
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Course Outcomes: 
1. Gain basic understanding of the underlying principles and philosophy of 

computational intelligence systems Technologies. 

2. Be capable of constructing intelligent systems (in software) that perform useful 

engineering tasks. 

3. Possess the ability to formulate an efficient problem space for a problem expressed 

in English. 

4. Possess the ability to select a search algorithm for a problem and characterize its 

time and space complexities. 

5. Possess the skill for representing knowledge using the appropriate technique. 
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J. B. INSTITUTE OF ENGINEERING & TECHNOLOGY 

UGC AUTONOMOUS 

B.Tech. L T-P-D C 

IV Year - II Semester 3 0-0-0 3 

INTRODUCTION TO NEURAL NETWORKS 

(OPEN ELECTIVE-III) 

Course Objectives: 

1. Understand the differences and similarities neural network, human brain and 

feedback systems 

2. Learn the different learning techniques 

3. Familiar with the concept of single layer perceptron and its algorithms. 

4. Familiar with the concept of multilayer perceptron and its algorithms 

5. Know the self-organisation mapping techniques. 

UNIT–I: 

Introduction: What is a neural network? Human Brain, Models of a Neuron, Neural 

networks viewed as Directed Graphs 

Network Architectures, Knowledge Representation, Artificial Intelligence and Neural 

Networks. 

UNIT–II: 

Learning Process: Error Correction learning, Memory based learning, Hebbian learning, 

Competitive, Boltzmann learning 

Credit Assignment Problem, Memory, Adaption, Statistical nature of the learning process. 

UNIT–III: 

Single layer perceptrons: Adaptive filtering problem, Unconstrained Organization 

Techniques, Linear least square filters, least mean square algorithm, learning curves 

Learning rate annealing techniques, perception-convergence theorem, Relation between 

perception and Bayes classifier foe a Gaussian Environment. 

UNIT–IV: 

Multilayer Perceptrons: Back propagation algorithm XOR problem 

Heuristics, Output representation and decision rule, computer experiment, feature 

detection. 

UNIT-V: 

Self –Organization Maps: Two basic feature mapping models, Self-Organization maps, SOM 

algorithm. 

Hopfield models: Hopfield models, computer experiment. 
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Text Books: 

1. Neural networks A comprehensive foundation, Simon Haykin, PHI edition. 

2. Artificial neural networks- B. Vegnanarayana Prentice Halll of India P Ltd 2005. 

Reference Books: 

1. Neural networks in Computer intelligence, Li Min Fu TMH 2003. 

2. Neural networks James A Freeman David M S kapura. Pearson education 2004. 

Course Outcomes: 

1. Know differences and similarities between neural network, human brain and 

feedback systems 

2. Get the knowledge of different learning techniques 

3. Describe the concept of single layer perceptron and its algorithms. 

4. Describe the concept of multilayer perceptron and its algorithms. 

5. Analyse the self-organisation mapping techniques. 

 


