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First &ﬁﬂ‘ 43 8
Year First J9¥) (il Al Juadll
Semester

Marks 43 No. Hours <leludl sae
Name Course No. Code

Time Exam

A Glaie¥) Cha) » s Jes) e GRS : G e el jaall el s
Efforts Practical Weritten Exercise Practical

sbjddale (V)

15 45 920
General Physics (1)

N (Al sl
General Chemistry (1)

Ly cilualy

Mathematics Pure

N (Fras Ghus
Optical Workshops (1)

) (ks
Computers (1)

Ay &gl (i ale
Psychology and
Occupational Behavior

LS -
Language English

Glaal) g alelad) Maal
ToTal
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Jalll Year First 4 s¥) 48 il
Semester Second (AG ol yall

Exam Time

Slaia¥) ()
sl

Marks 4l

No. Hours <ilelud) dae

Name Course No. Code

A Jlas) sl
Efforts Practical

S HAS
Written

C)ﬂJm uha

Exercise Practical

u-uabﬂ\))u\ Johall g8

15 45

920

slddale (V)
General Physics (2)

)Y (Al sl
General Chemistry (2)

Ll il
Mathematics Applied

LG g puudigl) ans I
Engineering Drawing
and Projection

o el pea) L ol g
Being Human of Biology

)Y (ras Ghos
Optical Workshops (2)

Scientific Thinking

127

Glajal g alebadl Maal
ToTal
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Year Second 4Ll 48 il
Semester First J9¥) o« )l Juadl)

Exam Time

Gaia¥) )
ERTC

Marks 42

No. Hours «leludl 35

Al Jlas ) o
Efforts Practical

ERAS
Written

C,,.\JLAQ uJ.AF

Exercise Practical

Course Name .Code No

AR 35S aall

15 45

20

Cla ga

Waves

Adin 4 48

Electrical Engineering

@ el ga g Ay g 5 Lars
Organic Chemistry
and Polymers

s sl
Mechanical Workshops

Anatomy of the Eye

s Ll

Thermodynamics

P P 27
Industrial Drawing

ala g e bl e
ToTal
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Jaidll Year Second Al 43 il
Semester Second Gl ol Al

Exam Time

i) (e
s

Marks 4l

No. Hours <lelull e

W Jlas|
Efforts

e

Practical

SRS
Weritten

o_.'t‘)uﬁ u.‘AG

Exercise Practical

Name Course No. Code

w..bﬁ\)jm& Jokall 2 g8

15

45

90

A5 g gt duaia
Engineering Electronic

N () baslsiss
Glass Technology (1)

Lpwdin iy pay
Optics Geometrical

Abdas duaia g bl
Linear Algebra and
Analytical Geometry

Al 38 iy ey
Optics Physical

grEn

Frams

| gal
pe Ao 227

Materials Science

Gla ) g alebad) Jaal
Total
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Year Third 4 43 jil
Semester First Jg¥) o« all Juadll

Marks 4l No. Hours <leludl ae
Name Course No. Code

Time Exam

A Jlas ) s RN = Ol e Al ol Al oAl a8

$ AL Gala¥) )
Efforts Practical Weritten Exercise Practical

Ajaa gl 5
15 45 90 el
Physics Modern

)Y (A by
Optics Clinical

JJ'.A..“\ Ql,'wal.u\
Fundamentals Laser

)V (Al (s
Specialized
Workshops (1)

)Y (lpia
Computers (2)

Laatia QQH
Optics Advanced

4.\.;@.::' daa 9 u.cl.'\m C)Ai
Industrial Safty

and Occupational
Health

Total <laall g clelud) UJLAA\
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Jadll Year Third A3l 43 il
Semester Second (A& ol )

Marks 42 _all No. Hours <leladl aae
Time Exam

Name Course No. Code
el . Al Jlas 3 * lad " w
Al Glada¥l ¢ : Jhes) e GHA > o e Al Rl sl ags
Efforts Practical Written

Exercise Practical

\ . ’..lv !..
15 45 90 A

Laser Applications (1)

90 )Yl bastsis

Glass Technology (2)

A g Sl (uld B g
Electronic Measuring
Instruments
)Y (Aanadd Gy
Specialized Workshops (2)

4y il g Al
Optoelectronics

)Y (b Sl s
Optics Clinical

Gl al al
Diseases Eye

Oy (3 98 5 Adall 5 O}
and Population human
and environmental rights

Total <la ) ¢ clelad uJLA;!
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Year Fourth 4a 1) 43 &)
Semester First Jg¥! !l Juadl)

Exam Tim Marks 4 No. Hours clelud) s
a e Name Course No. Code

“lasia At . - . - 2%
< j;:);w > A Jlas ) s EHAI > Ol ol el il Jal) 28
e Efforts Practical Written Exercise Practical

)Y (25 liydas
Laser Applications (2)

15 45 90

N (e 336 Giug

Optical Instruments
Workshops (1)

4y Al
Spectroscopy Optical

8560 g
Photographic Instruments

() (g sre
Graduation Project (1)
ik 5 4y sl 31 5a)
its and Biomaterials
applications

85ad) 38 g5 i
Quality Management System

Total cia a5 cilelud) aa)
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Year Fourth 4l 43 il
Semester Second (A& il Al Juadl)

] Marks 42, No. Hours clelul) s
Time Exam Name Course No. Code

“ - R Al | Y o jlad A% " “
@Al Hlada¥l () : due e GAA y o e el Rl BT
Efforts Practical Weritten Exercise | Practical

& ey i
Fibers Optical

30 70

)Y (A 838l s
Optical Instruments Workshops (2)

ulally 435

Vision Computer

68 byt
Films Thin

(*) )Y (g ssde
Graduation Project (2)

Ol b A4 s 3 g
Opthalmolgy in Instruments Optical

Gl Ao sl
psychology Marketing

Total <laall g clelud) uJLAA‘

ol Jeadl) Al 8 A8la Jae oy g iae *

AV YV YY JleS daac Al /00 e - agaall aee




&) A Gl
:\ﬁubﬁ\&bjwudd\ § giaall

Ao 43 8l -

S Al Jeadl) & SV il Jaadll
dilA 438 41 -

Sl Al el & I il Al il
A5 48,8 -

Sl Al Jeadll & Y el ) Jaadl
day) 1) 48 &) -

Sl Jeadll & SV sl Al Jaadl
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name Course Hours .Code no
o84l a clelad) axe 36d)
General Physics (1
(\)Lb{%g( ) (2/2)4 111

- alal) o gisal)
Gaall () 518 g clipdaill jamy e (55 5i) A jall il 8 - Clas gl (g Ja sl - alagY) 5 Cilas
Jsai) — clipdaill (any g iV alaall i) — Aagud) 338 Gl AS all - (SIS AS ja g alall

Jladi) 5 alga) 45 yall - Clipdas — 5 8l — A8l uld las g — Jal) g 48Lall £ g3l - Jagead)
A5l dalre (pad — Dy jad 5 dadiia 1 5 U - () gl 9 A — A0 5 pall inia g &l g () 5308 -
oo Jisall (Alanall i wilgall Gddarall - da g5 e sl all pili o o gin 46 jhay

Clas 5985l all il 3 el o el fae — JKUL Tase — o g g dariall (uld _ gaall

QY\A-LJﬁﬂuﬁﬁu}G-Q\J&ﬂZ\:}SJﬂ\:\:\M\-@cﬂ\ﬁj\)ﬂ\jz_a)\)ﬂ\w‘—t@_uhﬁ
Al sl — Jeall - gLt - s sl ¢ 5 )_yad) QG - Bolall Alla a5 IS 530
e il 40 5 - Jaa 6l 3 1 33kl

AU slazall o laili 77

AR sl 8 jeal e ol

A )Y il Aae Guetl sl J gl aladiiud
xa Al iy Jalaa Gl 43 g pall & ga () 318 (Ga8a3
sahall 3ac 8 aladiuly JCA) alatia jue awen QS (puad
il 531 Jalaa (s lom mand e il 85l (s
Dand ol il Aala il 50 8 i 3y st
Jil guadl

3l daa i (3 5k Al 50

: (Content

Units and dimensions- Conversion of units - Newton's laws of motion with some
applications- The law of universal gravity and planetary motions - Simple
harmonic motion - Mathematical derivations and applications - Simple
— pendulum - Kinds of work and energy — Units of measurements — Power
— Applications - Elasticity (stress and strain) — Hook's law and elasticity curve
Poisson's ratio - Viscosity: introduction and definitions — Determination of
- viscosity coefficient using Stock's law - the effect of temperature on viscosity
Pressure in fluids — variation of pressure with depth — Pressure measurements
and units — Pascal principle — Archimedes principle — Heat; measurement and
units — heat capacity and specific heat — kinetic theory of gases — Newton's law

V¢
&gl AY oYV OleS aaac dllay /o : Ao - gzl dae




of cooling — the three states of matter - Heat transfer by conduction, convection
.and radiation — heat conduction for good and bad conductors

V¢
gl AY oYYV JleS daae dllay /o0 e - agaall de



:Laboratory Experiments

Idenfind the fin measurement devices

.Find the gravity constant using Simple pendulum experiment. 3- Hook’s law experiment
.Young Modules experiment

Specify the area of unregular shape

.Specify the density of unregular shape

.Specify the specific temperature of solid object

Specify the elasticity of liquid using stoke method. 9- Study the surface tension of liquids
.Study the temperature connectivity methods -10

ddagial) &) jlgal)
Wiba 8 dalidal) 40l hall jal glall 8 el de il ¢ Lilandat g ol el Cluwlis) 48 yaa
Aalazall 5 4 sall

:Aimed skills
Know the prencipls of physics and its applications practice on thinking
.of physical phenomenan in our daily life
s Apagladl) s i)
3 il ) e Jaieall g5 )l g o pall AALi Al A6l 3l (pal 5200 LR L

:Learning output
Student should be able to know about the different physical properties of

matter, and know about the effect of temperature and pressure on the physical
.parameters

=3
A. Serway, "Physics for Scientists and Engineers" 6 edition 2004
D. Young, "University Physics", 13th edition, Wesley Pub 2012

1-

R.
2- H.
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name Course Marks | Hours .Code no
Al ac da Al cleludl 3 3<)
General
chemistry(1) () 150 (2/2)4 112
slaass duls

) (s giaall
C ALY Jad s 5 e oY) Sboall AN AL Al A ) Al saldl s

S - A jealiall — A aaelall Al 5y - Gsnblinadl Gl sl - Al S0

DAL el Sl sliaS  ansadSTy jelinl) Gmny A 50 - AilesSll Tl

Aauliall Cadil KU 93 pleall ciliiaie — 2 ) 58l 5 Galeal) Jads Al adleldl)

sdalazall o yladl)

S s T b 8 Laelal) (35880 e S - Lavy ald el ) e (a3
) 2oai (0 Abasale e Gpe 2SR Jslae ppaniddsS -

). Ot (Al sale (e pme S % ol juiaaiddS ol

)_&._I‘)\;Si( dj&e‘&ubﬁs‘)ﬂ\d}wd}bﬁﬁm -

:Content

State of matter: (Gaseous — Liquid — Solid) state -Chemical equilibrium and the
law of mass action -Electronic configuration and the periodic table. -Valence and
chemical bonding -Studying of some elements and their oxides- Chemistry of
silicon -Principles of photo chemistry -Analytical chemistry -Reactions

.ncluding acids and bases -Titration curves and suitable indicators

C3lelal) e o il - Aimed skills

q¢
&gl AY oYYV JleS daae dllay /o0 e - agaall de



il jealiall e el
Jsaall BA (e lpal 2

s sl

AilaasSl Jagl 511 5 4ilaasl)
LSyl Jala

q¢
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Know about the chemical elements and its properties using the periodic table; know
.about the different chemical reactions and the different chemical bounds

rdalatl) il il
) il ag ) 5 Ailea S Al oLiaY)

:Learning output

Student should be able to know about the different chemical reactions that is used optics
.technology
el

Ao ¥ Aulill) 4 peadl) ¢ Al cLiasSl) cailad daal cpua -
A4y Qaall g saSle Hla dalall elpasSl o oAbl oY
D. Ebbing -¢ M. S. Silberberg, Principles of General Chemistry, McGraw Hill, 2010 -V
and S. D. Gammon, General Chemistry, 2007
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name Course Marks Hours .Code no

LAl a da Al cleludl 33 3<0)
mathematics Pure
diay el 150 (2/2)4 113

s alal) s giaal)

- el p cladl) - el a1 saaldl - Ay jaall ¥ alaall Ja (8 ke - CliBiall s A
ool b gpaall il phi o Al ekl o clbasall - A el dlaeYl ozl ) slatdl)

- Yanall (g5 G A8y Hha g Adagund) Ay ) SN 48 Hlall( WY abaall dad dpaaall (3 )kl - Lgildai
Adiall - Juail g el )_ a3 Ay e N 4_)“}}\ - AL 2 gasll 3),.\:35( J) 5all

Al ki J) dky cliidl e il Jall U ciimidl - Jisall Y
) A sl

Content

An introduction to trigonometry - methods of equation solutions — roots and
- exponents — Sets and relations - Mathematical logic - Complex numbers
Determinants — Partial fractions - Binomial theorem with any power and its
applications - numerical solutions of equations (simple method — Newton
— method) - Types of mathematical functions (polynomial — trigonometric
logarithmic — hyper-functions) - limits — continuity — First and high derivatives

Applications -

Caada g Al 5l 5 Aleall gl Ll ) aalial) Jayy e 508 jABagiacal) ) jlgeal)
Al COEA Ja A Gzl

:Aimed skills

Student should be able to understand the diffrant mathematical

.concepts and connect it to the different physical applications

bl haiall s 4y el cillead) Calide e calldall Cuy iy Apagdail) cila i)
Yo

&gl AY oYYV JleS daae dllay /o0 e - agaall de




galoal

MY all Sl e el sl Gl 03 s adaall de ey V-
KoY all da g paSle Sla Aisgll dual )l 8o sd Al V-

-¥ E Kreyszig Advanced Engineering
Mathematics, Dennis G. Zill, Loyola Marymount University, 8th

edition, 2011
,G. B. Thomas and R. L. Finney, Calculus and Analytic Geometry -¢
Boston, MA : Addison-Wesley,,9th edition, 1995
5 S K ,Stein Calculus and Analytic

,Geometry, New York : McGraw-Hill
5th edition, 1992,

Yo
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name Course Hours .Code no
S A clelad) aas 36))
Optical
workshop(1) (V) (2/1)3 114
U 9 A

s alall g giaall
S 1| VO B S | d}L( Yl A lesay) Oaal A ey Ag Hhally s Uil cadS

S iy el - ) Al — Ll S Al lasnall e il apnsil- Lgadle (3 5k 5 ) silenial)]

el — ol — Asaall 5SS S pe— g pad) el - Al Jae — s adl S el e (

JiSi il e cupill - cilusall iy s SI e JiS5 lisle ey uill- sl dlee

LK)y ala 1) sl Grge and = Glatall ) Gl dad sall( a0 el ) il o)

ezl J2la e ] je caad ) (Y1 cllaliial) Jleadle 4K
alaral) ool

el Jals laxall 55 gl g Jaladll die Leeld) caal gl clbliay) e el -
Aoleal) gkl 3 deadiival) Cilaedl g clisSlall e o il
Ao a4y Hlally 5 Ul CaiS
Al cluaall 4 padl Gilaaiail)
il skl Aalaall sl jiuy) Ciluall i
il il Asdladll 5 pmiall i) Ciliaall gyiass
e gty alasinly el dpa Al )l

Ay 2l el G oo CalS)

Yo
AY oYV OleS aaac dllay /o : Ao - gzl dae




:Content

Prescription for spectacles (English way) — Myopia, hypermetropia, astigmatism
) the classification of the medical lenses (glasses and plastic) — definitions —
optical center — FOV — the optical axis — lens curvature center — focal point and
focal length) — the steps of Glass lens formation — training on the spherical lens
machines - training on the toric lens machines — detection of lens defects and

.how to overcome it - Lab safety rules

Sl pead) (s A deadl dalall CliSlal 55 3ea1 Dlpa e oy yuill; ddagioal) <l jlgal)
skills: Aimed
Training on using and maintain the different machines that is used

.in the optical worshopes

Ay el G55l (8 deadiiiall claSlall s <l o) e Gyl AaS alaty dandail) cila Jial)

output: Learinning

Learning how to identify the different tools and machines that

.is used in optical workshops

falu
oY sl el laal il peall a g ciliadle dlule (S eyl -)
NAAY gl lall ey poad) Cilualiad «Cul a8 e 5 3iSia ) i Y
-Springer, Optoelectronics, Practical Protopopov, V. 3 .2014
3- .K ,Peiponen .R Myllyla and .A ,Priezzhev Optical
.measurement techniques, springer, 2009

¢0o
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name Course Hours .Code no
Al anid clelad) ae 36d)

Computers(1)
Gl (1) (2/2)4 115

s calal) 5 giaall
— AV o g A Glaa o anlall Apalall U Sl - &30 nan s Y1 candall iy g

Lles - ) clipdail) — Joril) adai( canlall dme ) i sSall - ) 3,813 —ellaall - 330 Calass
— g AV Jglandl ( AuiSall iy Sae el - ) Clild) a5 -l glaall (el il laall
Mat lab gl - )omhsh — JusST— 55 5 5( ali_y aladinl- o saill mllas

:Contact

Identify the basics of computer — know about the input and output tools in
-computer — the programmed components of computer — information security

.Microsoft program library — know about Mat-Lab software
« dalanal) o ey

V. z=b_» Microsoft Word
e 330 5 Lehawd g ladlac ) g Chlatiaall o L&)
(Sl a5 G paaill (Baas
ety Jglaadl xe Jaladll
DY 5 seall g Jaladl
Al )l ¥ aleall 5 ) g0 )l e Jaladl)

Y. zL_» Microsoft Excel
L@.\.\jﬁjj L@J:!Ja_l} L%J\JQ;‘} Cilattaall ;\.ﬁuj [ )
Lt g LAY 5 32001 5 (o giiall pe Jalxill @
Akl gyl e Jalall @

IS s 50l e e S ey« ) 5y Abnginal & gl
e Glald Ji s ?‘L‘"
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:Aimed sKkills

00
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Studnent should know about the computer history and know how to

.deal with the technological development

ICDL 5 suaSl 2Ll 4 gall duad )11 e el o a4l oy daaladl) cila jAlal)
:Aimed sKkills
.Study about the ICDL

galoal

o0 ¥ CAED ol HLaiiud 35 )l Iz saa g e V-

,Goel, Anita." computer fundamentals'", Pearson Education India -2
Solomon, Chris, and Toby Breckon ""fundamentals of digital -3 .2010
image
processing: a practical approach with examples in matlab ", john
.wiley &sons, 2011
Vermaat, Misty "discovering computers& Microsoft office 2013: a fundamental

.combined approach", Cengage learning, 2013
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name Course Hours .Code no

A ad Gleludl aas 368}

Psychology and Occupational Behavior ) 116
ale (pad ¢l ashil

| |
il) agh —al sall 5 cilalall Al 3 - uda gl @l plll 5 udill ale Cay jad - gll) L35 i3all Jal 5ol
CNEA g gl e g (s sl Ll LYY 5 281 o B il Gl - o AY) agdl JaaaS

Joall ana 8 4Lyl clidlal) —painal) b pmlead dlelae - lall o W i gl

Ll ) 5y 35 and) ) Y L 55 5 Apusil] Al ) AU (5 e b ) Lenan s
LAl - dpad ) aland 5 4xd) 50 g gl
:Content
-Study of needs and motives -Self-understanding as a gate to understand others
- Individuals’ differences and their meanings - Straight and non-straight manners
Psychological problems and their effect on the manner- The art of dealing with
populace in the society-Populace communication.- Human relations inside the
-.working ambient and their importance in improving of the production quality
Psychological health and its importance in work stabilization and production
.ancreasing. Occupational satisfaction (reasons and motives)

seead) e dalaill 3 g elaadly 5ol o ghudl s Aaghunal) i lgeal)

O g 4dlaal g axdl a9 L) @ glall Al Hal Aaldll Cojlaall alllall ay g 4 sanladl) s il

L Jalaill 48 5 Al all iluad ) Qs — aleal) Alela

I

A g peadl lail sl saig A galall 8 Al o il o) Y ldie daal ap o -

AVAY iy all Aagill la cdpudil) Aasall A dadta ¢ laall ve o3l e o Y
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name Course Hours
oAl an) Slelud) Jae

language English
A Salad) 4sd

anlall 5 Gl peadl 5 oL 5l agle 8 acacadial dualall Gl 2D jalasl 43

computers) and optics (physics, purposes scientific for English

3e) i o AL (anadilly Lalall cila Sl ) 8 (e calldall (Sa; Adagiiaal) il jlgal)
dall) ac) 48 [RLERTE Jalaill 4l dzlll (alUal) e:\lﬂ ~paadill Jlaa 8 daladl Gilaaiial)
Ll
:Aimed skills
Student should understand the basic grammers of English and know how
,to read the specialist catalogues in optics

s S 36 8 5 Anlaall L3 Axllly aladY) 2doadsl) cila 3l

Learinig output
.Know about English conversion and how to read catalogues

:References

Robert A. Day and Nancy Sakaduski, Scientific English: A Guide -

for Scientists and Other Professionals, Greenwood, 2011
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name Course Hours .Code no
Al and el aas 3<d)
General physics (2) (2/2)4 121
)Y (ke sl

— calal) ¢ giaall

drs s — Sl —lanil) A8 a elindat g e gl 4 ki — oS Jlaall 305 g 2 51 5S () 5308
Ll G yat g A 5 SU 5 palall - OSSN Jaa 63— eI KAl 84S idal) AUl eia
Al — e slaal) Joa 55— Ay 5eSU Andlall 5 8 — due o) da gliall 5 A glaall (o BRI o 5o
W OMeas pSli cp Anondalinall 3 68 - aal s& g cunhalinall Jlaad) Lite | Ay 5eSU 5 a8l

Lo i o) Bl e — Al — s llu( e il eshliana) Jlaal) 303 Gl — Ly 5eS
I ) il — Jaliial aall g A i) — 355,518 58— eSS Jamy dllu e Jladl
). osisall s salinall( Cldadat — (5l sie (Sl 5 Cala (1

sdalanal) o ladil)

o5l il (3t )
A yone fa glie fad s Y
G5l e e il (pe e sanad LKA Lo il el Y
55 e e il (pe e pamel Al e Sl (ppns -
CiSe q iy (ad Dliadia g -0
sl e ESA (e e sanad LS Al 005 -1
S5 Gl B (e e samal TSI Axad) (005 -V
e allie 3 in il o138l A jeS 5,8 1 55 -A
(S Jlaall sosdalizall Jlaall dalias e JYaiay) -4
G 5eSI) Y sadl Al 3 o0 )

:Content

Coulomb's law and Electric field — Gauss's theorem and applications — motion
of charges and work done- Capacitors — calculation of the capacity of a parallel
- plate capacitor — energy stored in an electric capacitor — connecting capacitors
Electric circuit and electric current definition — the relation between resistance

O
&gl AY oYV OleS aaac dllay /o : Ao - gzl dae




and resistivity — electromotive force — connection of resistances in series and in
parallel — electric energy and electric power- The origin of the magnetic field
— and its properties — magnetic force between two carrying current wires
calculation of the magnetic field strength due to (straight wire — ring — coil) — the
— force acting on a carrying current wire due to an external magnetic field
Lorentz force — self induction and mutual induction — calculation of magnetic
.nduction due to a coil and two parallel wires — applications

AL S ) sl 8l ey il ¢ Lt s el il il 36 ye Abagndl) &) g
el 5 e ) Lila 8 daliaal)

.Student should learn about the main physical phenomenas

gl A S 3 ARl D) sy 5l () g L) oLlly gl cia Al

Student should know about the different physical properties in electricity

and magnetism

References:
R. A. Serway, "Physics for Scientists and Engineers” 6th edition 2004 -1

.H H. D. Young, "University Physics", 13th edition, Wesley Pub 2012 -2
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name Course Hours .Code no
oAl anl clelad) ae 36<d)

General
chemistry(2) (2) (2/2)4 122

slaass dale

s aladl g giaall
Clinier G 5 hmgendl Nl enadl i e el 55 0 el 55

eaall oSl Qs ) BAY) 5 320SY) clelily anal) o oSH dalaills Caaliall ol 55 el
S il
sdolarall o ladl)
slaall yida 8 Jaall Jilus e oyl -
eaall dalaill J s dpulal il glaa Y
=@l Jslaall -
okl Jlsall - ¢
saslall Y sall Jslaall -0
-V (sl Y sall Jlaall -1
A e @l g (mleall b jlas
I FAY 5 328y &l pilaa
o il ) plae -9

:Content

Calculation the pH of mineral solutions- Types of titrimetric methods and the
suitable indicators used- Types of neutralization and construction of the titration
.curves- Oxidation-reduction titration- Precipitation methods

:Laboratory experiments

Tools in chemical laboratory

- Basic concepts in volumetric analysis

- Volumetric quantitative analysis involving Acid-Base reaction

- Volumetric quantitative analysis involving Oxidation-reduction reaction

- Volumetric quantitative analysis involving

Y1
&gl AY oYV OleS aaac dllay /o : Ao - gzl dae




precipitation: (Titration of Ag — Thiocyanate —Complex
(titration EDTA

Y1
gl AY oYYV JleS daae dllay /o0 e - agaall de



Gl jlidall 8 oY) el @ o Al Judaill dabiaal) cilnluY) Ad e 3 Aagieal) Sl jleal)

el Jalaall 58 55l Aalia ) iy A e —Agilual)

L 38 5 Al 5 ok e ALl Jallaall il 5K 48 jaey Apaplail) cila jial)
a2l

Voo ¥ Al 4 peadl) ¢ Al cLiasSl) cailand dead s -

vA9Y Ll Jaa g aSle o Aalall pluasSll o g Alidis -

3- M. S. Silberberg, Principles of General Chemistry, McGraw Hill, 2010

4- D. Ebbing and S. D. Gammon, General Chemistry, 2007

5-  William L. Masterton, Chemistry: Principles and reactions, Belmont, CA

.Brooks/Cole,7ed :

1
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. Hours .Code no
name Course J_iall aul cle Ll aae 3580)

mathematics Applied

s o (2/2)4 123

\ \
— 7okl peall — Cleaiall jua — Gleadiall (e — el BB 5 iy 8 Sileadiall lCEELY)
Joala — A alai¥) o juall Juals — ] i@l G gual) Jeals — £l 8 40aS 8 G pucall
— s ade = aladl sk N alasYl Gl deala — DA @l G gl

ALY S e - oaal Y Jaill fase -5 sl J) 33
Jrill( — Aagell 48 gl 4 jaldl — il M8all - 4 glie Jaw s 84S all — Dhlaall AS ) s Lualinl)
Yoyl — 48l —

:Content

Statics:Vectors in two and three dimensions — vector representation — vector
algebra — addition and subtraction of vectors — multiplication of a vector in a
scalar quantity — scalar product — cross product — triple scalar product — triple
cross product — applications -moment — moment of a couple- Principle of virtual
.work-Center of mass

Dynamics: Linear motion — motion in a resistive medium — projectiles — simple
harmonic motion — work — energy — power

:References

1- Ferdinand P.Beer, E.Russell Johanston, Vector Mechanics for

.Engineers, McGraw - Hill, A Business Unit of M.H. Company Inc., 1987

2- ,Bichara B., John W., Static for Engineers, Springer Verlag, New York
Bichara B., John W., Dynamic for Engineers, Springer Verlag, New-3 .1997

.York, 1997
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Hours

name Course __iall au e lud) ase

Engineering drawing
and projection (2/2)4
LliuY) g utiglh o)

Al gl g adll g adaaall Jalsuy) 4y ylas gl e LB can N Clulal alal) (s giaall

— sasanll Y - el BELY) o shad) o i) - leUdl Saeluall biludl alua)s

Jaall g ddadill Jiad - ca sl — caleUadll — (5 jiae 5 31 — sl
The fundamentals of drawing- Construction engineering- The projection of the

-vertical- Dimensions- Line and plans -The theory of projection for point
-Isometric construction- Assistance projection- Sectors - private, surfaces

.Sectional- Steel construction

o) Y aead Ao s al 5ol )y odigd an U A I Gal sdll aaas 3 Abagiall il lgall

e Uail) Jae g Jhlosall Uit 5 4 pual

Sall g apanill dilee 5 Joaill e 35080 xd )5 il adaliall aladiinl draal agds dpaglail) cila Al
B e Ly

22 al)
VA )il sl A sall Hlall — cpaally g a8 5 Dy - i) s I L o 535 )

.Nabu Drawing, Mechanical of Fundamentals the Kirby, Shelton Richard 2- 2009

,Press

3- ,Cecil Jensen, Jay Helsel Dennis Short, Engineering Drawing and Design

McGraw Hill, 7th. Ed., 2007
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Marks Hours .Code no

name Course J_ial) awl da cleludl dae 3681)

being human of Biology
¢ ) anal) Lia ol g 100 2 125

il (565 5 5eaY) g elimel Adlidal) anall o) jal o Aale 5,88 calal) o giaall

Seall ol Sleall- el feall Sl jlenll  mnl el e NS Call, g

il Slead) sl
General idea about different parts constituting the human body - Organs and
different systems of human body -[Neurological system -Skeleton of -human
- body and movement -Digestive system -Urinary system -Respiratory system

Circulatory system]

) s (8 A 5 Sy ABDRM) A yrer Abaghnal) ) grall

Ll 55 5 i) aneall 45 Sl Aabiall 3 e agh Araddail) cila Aal)

:References
J -1 Goodenough and .B ,McGuire Biology of ,humans
[London]: Pearson,2012
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name Course Hours .Code no
oAl anl alelad) aae 36!
Optical
workshop(2) (Y) (2/1)3 126
U 9 A s

- LSV E3alaa A ) A8y Hlally 5 Uil CalS ) S G Janie i (palad) (g giaal)

ainaic Slaaall s A @l il mdandl JiS cliSlas ciluaall y sai ASsandl g 488 ) duall
Baaatie Cilbwaall ( JWS 58 Allal) Sludal) apiiaic ) A5l ds g0 e Gluaall (IS8 Ll ciluoall
Sa¥) cllalial o) 4 gda A Al o Ay S mlan) S5 el Gl uld - ) Al
BeaY) aladiu) die Lgiel e ol )
sAalaral) G lal)

Al 48yl 5 Uil (RS e G yal

Aol gl o polaatudl dadleall 4 Hailid) Cilusell aiai GliSle e Ca el

). Bxia s daaaa (i) aoial (3 kg Ay ll da 53 je il o o el
il ) JS 8 Ll (A0 A 93 je Clusaal) aial ey )il
Y1) JIS 8 ille (4500 saxeie ciluaed) ey il

ikl ) JS 8 ke (A5l sadeie Cluaall ey il

laaall 4 pead) Gisaall (e Ca3SN 48S e o il

Llele Los Ll Lo dscadll ciluaal) ey il

:Content

The physiology of the eye - Prescription for spectacles (French way) — refractive
— indexes — thin and thick lenses — lens modulation — bi-focal lens formation
Multi-focal formation — radius measurements of spherical lens — studying the

.roughness of surfaces - Lab safety rules

Jaall Lalall SUdl g5 ea ) Alea Ao cuoxill A Sl < jleal)

A el G sl 8 deadtiiall cliSlall 5 <l a1 e Ca el A4S aled aglail) cila Al

&gl AY oYV OleS aaac dllay /o : Ao - gzl dae
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oY 4@}3&\)\3&\ J\M\ c&"_il_i‘).sa.\ﬂ e}ﬁ: Albadls 4l c&'"_\s..}h u;.!;‘-\

VA gl sl lall ey ol il (Cul a8 5 HiSia ] 30
.Springer, Optoelectronics, Practical Protopopov, 3-V .2014
,K. Peiponen, R. Myllyla and A. Priezzhev, Optical measurement techniques-4

.springer, 2009
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i Hours .Code no
name Course __ial aul
Slelud) ae 34<d)

885 ale Scientific thinking 2

S R i o ) S G G5 bl S saler palall g ginall
oS alal) A guadl)y AN - Ua) (5 ki il el Sal- il o Alls,

— Scientific thinking- thinking ways and methods- - creative ways of thinking

stratejies for thinking developing -development of scientific thoughts —scientific

thinking, cultural and Privacy - field for the development of thinking - case

.studies

(o= 5 oalall S ) lge et e oy il Adaglanal) il lgeall

Al Jaaa gy alall SEHl) (ailadll o Copill 5 a3 yhay alalYl: dpaglail) cila Al

szl

AV G paall alle ¢ paladl Sl by S ol /o -)
c&\)&}”cdﬂﬂ\ééi‘ﬁ\@\cw@\@ﬁﬁ\ J\Jc" LL\GHLSJHAGA" ‘).'Ssﬂ\(s:\la:\_\“
494)
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494)
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name Course Hours .Code no
oA anl clelad) s 36d)

il ga
Waves (2/2)4 211

il gall calad A5 ppaay A gall s sall Ao i s gall A jall Aol 3 alall g giaal)

TS\ PG I IV [P I R PRGN (I Wt W VORI PPN - U #-3 V R TR VO B SRt |
il gall-2a Sl i Lagd Cptin g0 S35 - o gl S il iy Tanacg guall g o guaall (8 lga il
i3 ik 5a3 i) LS 3 im Kl el il pall <l ol 5 lLa A i sl
:Content
Equation of wave motion — wave velocity — the wave in two and three dimensions
The wave propagation in wires and films — Acoustic waves-The wave-
propagation in liquids — vibrations and resonance — Doppler effect in sound and
light-Young's principle of wave superposition — superposition of two waves
having the same frequency._Standing waves — wave beats — electromagnetic

.waves-x-ray diffraction- Fourier analysis

Leelaiinl 5 LIS (3 5k g ) 5D Adlisall £ 51 4 pee oy yuill; Abagiianal) cl jlgal)

il )58 48 sk s Leasent 48k s Adlidall s sall ) ol Qllall alalls Apaidath) s Al
Lol e sall JISET (e IS (Y ol

2l
£49) c@J}d\ )ﬁ.’\ﬂ@jﬂ\ J\J\ ‘;ngﬁ\ L_‘th.uLu:\ ‘u..'i}..a -
2- ,H.J. Pain The Physics of Vibrations and Waves, John Wiley & Sans LTD

.London

3- F. L. Pedrotti, Introduction to Optics, Harlow : Pearson,Third

edition
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name Course Marks| Hours .Code no
JJM\ ‘au\ aA.JJ.“ Gleludl 2ae Jﬂ‘

Electrical engineering
Fokit s S 150 (2/2)4 212

Alledl) 5 dass giall dalll —Appadl dagall 23 jiall Ll QS caajiall lalls, alsd)

Analosall g A8 glaal) < g 1S (il g8 A jeSI) jealial
sAlaral) o ladl)

A 5eSl 5 el Aull) Gl &l e o gl )

) An eI jabaal) — CaiSall - calal) A gall(
:\_u)g.g\'é).\\.lﬂu.ubﬂ\o)gé\ J}JL;.C g_q)’..\!\ =Y
) il il — e ¥ — ¥
23 ylall Ll il ga 8 UL aeal) A8dle Al 2 - -V
Jndd A of A glia Lgn A yeS 5 yila
badh oy jeS e g Ap S B b -
- dadd G Cala Lga A jeS3 0l -y
:\AJEAJQJLQLG_.IQ‘)E‘J
MJEAJ&J&L@AEJE\J -z
&A}&A}Qﬂ&jk—al‘otﬁg‘ﬁh -z

3 hail) aladiuly A seme (iSa ) Cale daglia () o€

s 5
O Bk
d};.A uailiad l'm\)q_ '5‘)3\33 éﬁg.h‘j\} EJ..‘@S\ u,u\:\s -0

Content
Alternating current- AC shapes- sin wave- mean value- effective value- electric
elements- Kirchhoff' s Rules - AC circuits- Ac circuit analysis.AC circuits

(Loop/mesh and Nodal methods), AC Circuit Theorems
A e 5l ol 48 j2a jAgaptadl) cila il

Yv
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YA ey sl g pall gl lall ¢ Ay oSl Ausnigh g ¢ L3S japn Y
,Ed., 8th. Hall, - Prentice Circuits, Electric Riedel, A. S. and Nilsson W. -J.Y 2008
Halliday & Resnick, Fundamentals of physics, John Wiley& SonsInc. 2011 -¢

v
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name Course Marks | Hours .Code no
oA aul da Al cleludl a3 341)
polymers and chemistry Org;: 150 2/2)4 213

- palinll Al - 5o I 8IS dpely ) 5 Cpangill- 52 SU 8 )AL (3 SISV w55l adad) (g giaall
- Gl Ll g eyl Y LI g SV OBy o) dal W)l it kil o )

S g il A Yl 5 yuel) Ao eI 8 ) 152 3y 50

SR PR ¥ b

- )delill Sl Alial-Jelall dda- s Sl sl SN g8 s J\SU- el il dday) )
A gaanll LS jall A ) 4 gumal) LS Hall- IV e dasdiall jue g dmadiall i g S 5 el
- Ailaidl e Adlall S jalldy plaall GLS jall-dia 5 fil) 4 panll LS jall-AiansY)
~ s Al ISl Ay sl al gl A gall al o)A aa Ll Ayl AlululiMin S Sl ailadll
A8 jifiall B _yalills el Ol ldl CLSuiSias el O st "dpeliall Gl jad sl jiaas

Jaeliall Gl Auadall G oGl A 1l aibadll Jdudaail) daeliall ¢l yaul sill jans

;@Aa.d\ g‘)l.;'m

PR e @lld g Ay gumal) LS jall 4S5 oS st o) g

test. element waliall & a3 A (e @lld g (g guanll O Hall 25 KWl pualiall e 0SSN
3sasaie sl Cla el c N €O ¢S smic sy e il -

t g latitae ol ja) DA e g sk )l Gile geaal) e adSY

G

Acidity ) ) (4sd «

test Heat ) ¥ (43«

test ) ¥ (4Lt «

Sodalime ) ¢ (&l «
test Naoh
test

C il o) e genall e (a3l JLSid -
Fecl; test ) © (4 adi«

H,SO, ) (A«

test HNO3 )V (43 «

test ) A (LS«
KMno4
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B S S LETBEIN
G sl (raeall mle (e CalSl sl — <l S JLa) — o5l Y e cassll laa) -
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pspsall 2uS s pam Jlis] e
hyaall gy lS i) e
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i L)
sl s
sl Ld)
3l laa)
plal) e AN lid) — cilalsY) e adsll — 53V L
pssall a0 )N, O, H,C ((Claead

:Content

Electronic configuration of carbon atom Hybridization and carbon tetra -Dipole
— moment — negativity of element resonance and mesmeric effect — tautomeric
steric hindrance — electrophilic effect — hydrogen bond-Bond fission — free
radicals — carbonium — carbanion — carbine — reaction energy — examples for
reaction mechanisms -saturated and non-saturated hydrocarbons — alkyl halides
— organometallic compounds — Oxygen and Nitrogen organic compounds —
Aromatic and Hetero cyclic compounds- Physical properties — structural
properties of main chain — crystal properties — spatial shape — preparation of
-synthetic polymers — classification of polymerization reaction — co
.polymerization — some traditional industrial polymers

Feliall y Amlall &l e ol Dl e il Aaghunal) i lgeal)

Alerall iy slall e o il 28K alai; dpagladl) il Alal)

2l
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C ) acl Marks Hours .Code no
name OurSEJﬁ-‘d - aé\)-ﬁ‘ cle Ll das JJS-“

workshop Mechanical 4S5 (i g 100 (2/1)3 214

5 Loy Gyl Jals Sl clanall g Jaladl) ie Lge bl canl gl cillaliaY) s calad) (g giaall
sy Aesdl) - 8RN Al e ol e Gl ccilaliay) ol b eliall GaY1 s

Gl - S Alae ol pal J8 Al Cudii g day ) 48S o il y el - giilua

i Aglee e cupaill g o paill - Apaeal) mlau¥) A Liaal g 5 S0l dilee e il
)Y menig e gl (Al sk e cuually ol Ayad) A3kl dad)

Al A dlae o paill gy pedll - Adbisd) 3 jlall g 5l 5 500l Alee o Gy il 5 iy il
b el o3l e caail s Cay el - deadiuall da Al ol a) e el s cpabadl
A gud g falaidglee Je cypaill g o jatll - ARl ag gl 6 ghad il 48K 5 (ug il dclia
il ASla alasinly Aadl) eled) amy (alal)
Aalaral) o lail)
) oS Ja ol — e s pSoall — A ) o) cld el (ddliaal) (ulal) <l gl e cliudas -

bl Aoy — adaldll aad) — alaal) aadads

ol e — AL Loy ) — il 8 i) Ty — il e il

Ae) 5l Gl e il

Alell) s — W38V Loy — dda jal) Q3B G — Galaad) Al A e el

ol 18 30 (1S — B g — AN 8 55 T — ) e il

5 oal AN Flaill — ~ shaddl sdad - glaill jaa Jay ) — sl e il

ALl a5 alaall B2 o — 320l dulee e lanlas

Al palaall 5 S5l dlee e il

Content
1y
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The safety rules inside the workshop - Industrial safety rules — the precise
measuring instruments (Micrometer - Vernier caliper — Etc.) — fixing an object
on a machine — training of marking out on a metal surfaces — training on bending
a metal plates - cutting and bore a metal surfaces — cutting an metal plates using
a manual scissors — introduction to lathe and lathe parts — introduction to the
rasping process — introduction to the milling machine that is used for producing

.a Bucklers — training on the whet process of metal

A5l R0 Aeall &y 5l el i) e 8 50 ABaginal) il gl

ASSaall i sl Jala o Al cllaall e alUall oy i Agaatadl) cila jAal)

HEI
oA4) )Su}.«)ﬁﬂ\}:\.cw))*o(jd ¢ adal LAl 8 ccartivay pidig g =)
~QQ\)USJ}S\}QY\(cw\:@g;}j}iﬂ\e;w\chbﬂ;\sdwjﬁ\/d -Y
+ 499 cuﬂ\w\@ucaﬁyﬁ}\@&n ‘@&A\mu@\?w -y
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name Course Marks Hours .Code no
Al ac da cleludl 33 35S
e.ye the (3!' Anatomy 100 ’ 215
Cnad) g i

s il Aeailall — daliall - 4l el Adliaall o) 3aY) - el g i Al jog, alad) (s giaal)
G - el el eds e ) sl pmd( e a S Aaday - )opall Auie ala Sl auad) - 400

sl Slgall A el Clac] js0 - el Clacidada g - el o)l s2a3 Al Cilac)

Content

-Study anatomy of the eye - Different parts of the eye including) Lens-Retina
Iris-Sclera- Cornea -vitreous body-ocular muscles) - Function and physiology
of these different parts of the eye - Function and role of the different nerves which

.annervate different parts of the eye

YL Gl A8le 5 Cpaall U S e o pail) s ABagaal) il Jlgeall

A Sl a5 S il g5 gl i s s spaglatll il el

ald
YADY cal ¥ aidae ¢l ¢ 3 3adl 2 daaa af 2
ConY sl A aal el peaddl &k ALl (S o) Y
-academic, of publisher trusted the eye, the of anatomy Clinical Snelle, R. 3

2006
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name Course Marks | Hours .Code no
Al au da ) cleludl 3 340)

Thermodynamics
Al A sl

100 2 216

Jaill — s ) adl Gl 3y — loall (Saalinall alaill — 4 ) jadl bl Jlae 3 dadia; | (s giaal)
Claplatl] (any — A8l 4l el jal s Jadll - el g el o A8l — Auiliu 5 el A slatall
Al A — Sl Jeddl — 5l el Jrdd) — A jall A il — A s 8 Jsdual) Jrill e
A el Saliall J5¥) 0l e it — 4 51 ) Saalinall J oW1 ¢ 53l Aplalil) ansall — 41300
e a¥) — L ad &yl el dadl Cpued — Al Aalea s il 3l — Zalaall A8l y Sl Alad) dalee
— ANl ) a1 IS e — il i @l e — GuSall g 3 ) ad Jadll et — Slaud) dd Sl
Al — (s )5S 5 Bl — GIK e Gildal — 4 )l ) aaliall (SE G 9 By 5 (S daa

— Ayl e YW s BY - Sy s Y — G E 50— (s Y] AnlSas)BI

4y Al Kl Jga s JognSle ClBMe — sy R Jlga— NI — 1Y) el Colanda
2o ad) aalinall J) g2 5 Jy g RIEN 2 Jlgs — LAY — 5 BY
Al all Saaliall Gl oy gial) — A ) pall dacdl ¥ alae — A8Uall 1Y alee

Content

Heat and internal energy - specific heat and latent heat - work and heat in
thermodynamic processes - the first law of thermodynamics-some applications of the
first law of thermodynamics - energy transfer mechanisms. Molecular model of an ideal
gas - molar specific heat of an ideal gas - adiabatic processes for an ideal gas - the
Boltzmann distribution law. Heat engines and the second law of thermodynamics - heat
- pumps and refrigerators - reversible and irreversible processes - the Carnot engine
.gasoline and diesel engines — entropy- third law of thermodynamics

Lelindat g Ay ) jall Saalnall (il 68 e o jailly Aagiuall &) leal)
Aladai 5 41 pad) aalinall 0ol 58 pLal} Apaplail) cila jial)

bl
£99 ) g5l 5 Sl Aol 1l cely 3l o) ¢tz 3 56 )
Too ¥ G o el il poida (cpald Glaxd Jaaa =Y
Ao Y claalall Haill Sl el udll ol ¢ Caual g JalS cadl /o] -
4- F. Bush, Fundamentals of Physics,Willy, 1995
5- R. A. Serway, Physics for Scientists and Engineers, 6™ edition 2004
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name Course Marks | Hours .Code no
A da Al e bl a3 35S
Industrial Drawing
. 150 2/2)4 217
i Fla @)

AL aae e SEL Gl Jilus aladin) ae Jsel seall 5 jaelosall CBlay an | (¢ giaall
Caliday KEY'S il o3l aladiol 488 a6 e g ) Jae - dgilia) o) sl alasiuly olill dlia gl
5 lslal e o) aY Yhilie g clelal( Cla g ) Jae — Lgatans g ol Jal dhay i Lo il

g0 5 Yl anydaysd Al ghnl) 4 KU dusall Ay —Gualall( Jie 4 jeaill 53¢ )

e siie alal e (e dptigl abual) any adald Cilyiaie Jalss auy - )& L UaY|
Ol s dpdall Gladlal lava ol L&) - 58 we Al shan] Al glas) pe Al shan) das A

)l (e g 5 488 = 3 ae Gl el Jlae dalxiall dala ddiay 5 il g Il 3 Aleatisdl)
gdwy\ Aa0ld Glaeall (pazad adlie g cileUad e (Wil 1 dmpent Gila gy Juae -L;uii.gj\
Lean )y Gl Ol Gl ey Cadi g s - Gl
Content
Drawing the nails and nuts connections by using the safety means in order to
make sure that the connection is not liable to be loose if we even used additional
parts - Making drawings which clear the way to use different kinds of keys to
connect two parts with others - Performing drawings (sectors and projections)
for the parts of optical devices such as the forms of both spherical and cylindrical
lenses- the forms of frames faces as well as the arms of the frame - Drawing of
projections of curves to intersect with some geometrical bodies as ( a curve of a
prism that intersects with a cone / a cylinder with a cylinder / a cylinder with a
sphere ... ) - A simple explanation for the signs of operations and used symbols
in the drawings especially which are concerned with the optical fields besides
the explanation how to clear them on the geometrical drawings - Performing
assembled drawings - To ink and copy some of the boards which had been
.previously drawn

Aalise <l gal 5 JEEY aus )l 5 apanaill 5 Joaill; Adagionall e jlgal)
2285 4 5 elicall an Il Adliaall (5 hll Al Al cila Al

HIC I

:F. E. Giesecke, Technical drawing with engineering graphics, Boston -1
.Prentice Hall,,14th Edition
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name Course Marks Hours .Code no
oAl au da cleludl a3 <)
Engineering Electronic
i g A< Auin 150 (2/2)4 221

el M sall Gl ga - AR CYlaal) b g SV AS e il B popalal) (g giaal)

— paibadll( Ol gall sladl e 4l dbagll - ) gall sl - ) sadl - Dl sall(

— o8l ANy ) AU Lglndat ¢ A0 COa ) Gams - ) Al Gldal gall - lagdail)
(Alea gl — i i il =) gaall el S — da sl ke 5 guall LD - 3 gaiall 5L

Sl Byl — il Qlacall 55— i i) Al )l g0 — Al By e il
ALalSial) 5 Aad 1 il gall  Yleiidai g Janall 585 ) g 33l 5 (e Baaia gl il — il il o

) e 488 g Lgal 53 5 AlalSia il 50 — Lgaal 53 5 43l )11 il gall(
sl G jlal)

R OS] al Al e e @il -

Al o gailal all yal &l Saiae (pe @83 -

sl el Al e e Baadl) -

el el S dleall Gal sl pade (e a3l -

ol Al Faie e @il -

o> caaill o gial 7 Al Jaall agall (3,8 dad alay) -

Sl o sall @il = jadl 5 Jaall agall (38 daf ala) -
s il Al S8l agall (38 daf (el

Content

Laws of electron movement in different fields — Electric materials’ properties
— (Conductors / Insulators / Semiconductors) — Semiconductors diode junction
Some kinds of diode junctions and their applications (Zener diode /Tunnel diode
(optical diode / changeable resistant optical diode / Light Emitting Diode LED /
(Transistor — Transistor Field Effect — Digital integrated circuits —

JiaY) aladial) - A5 SV sSall e Jalacill A 53U gl liS) s ABagiiniall el lgeall
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499 alally

,W. Roadstrum and D. H. Wolaver, Electrical Engineering for All Engineers-3

J. Wiley & Sons, Inc., New York, 1994

4-Thomas L. Floyd, Electrical Devices, Prentice Hall, Boston, 2012
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Technology(1) Glass )\ ( gl b sl 5iS (2/2)4
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uaslall jas 3 e gl o gl s A et )0 Ay ad
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Content

History of glass manufacturing :(States of matter — Glassy state — Ores for glass
manufacturing "basic ores — other ores" — mixing of raw materials ) - Steps of
glass manufacturing : ( preparation o raw mixing — melting furnaces
Refractoriness of  furnaces — Glass melting — Glass forming — Glass cooling —

. ( Glass preparing — Glass storing —
4 dagial) ¢l jleal)
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1 James E. Shelby, Introduction to Glass Science and Technology (RSC

Paperbacks Series), 2nd ed., .2005

2 .E. Bourhis, Glass mechanics and technology, Wiley.com, 2014
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http://gen.lib.rus.ec/search.php?req=James%20E.%20Shelby&amp;column=author
http://gen.lib.rus.ec/book/index.php?md5=07709E977015934C131ABA6DC0476A73
http://gen.lib.rus.ec/book/index.php?md5=07709E977015934C131ABA6DC0476A73

name Course Marks | Hours .Code no
Al da Al cleludl 33 35S

optics Geometrical
Tt g 100 2 223
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- dall o gl (I LSV ¢ gaall Jlas - el i) 38 - &y sisall mhand) e ¢ guall LSSl
o gall L) - Ay S Ul e o gaall (ulad) A jao 58 3l sdiall - gliadl b e gl LK)
Cluael) &gl Ay S 5l a5 Ll jall i s SD a3 -yl A Sl dasl) e

il gie il A8 Cluaed) 8 ¢ gall laSileciluoadl aiba Addlae lgilaud

laaall 8 56l g o SN & - ASpand) luaall 8 ¢ gl
Content
Wave particle duality of light — Fermat's principle - Laws of reflection and
— refraction — light reflection and refraction at plane surfaces — sign convention
light dispersion by refraction and the production of visible light spectrum — light
refraction by a prism — thin prism - Reflection of light at spherical mirrors
refraction of light at spherical refracting surfaces - Spherical aberration in —
spherical mirrors and spherical refracting surfaces - Types of optical lenses and
their names — lens maker equation - Refraction of light in thin lenses — numerical
examples and applications - Refraction of light in thick lenses - Spherical and
.chromatic aberration in lenses
+ ddagiuall il jlgal)
) o GulSa) 5 Sl daSlall ae ) il lads Al 5
aaad) Jaal 45 pall Gkl ooy Cliliall Glua s aull ddliaal) 42y i Gk dul 0
.Gkl 338 A jlee e eall cu il 5 designer) (Optical i sl

shgailatl) cila jial)

Apigh Sl peadl Gand 5 20 848 jaa
a2l
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YA ca sl g piall A sall Hlall ey ol cilpbid <5 3l dm a5 ALY ALl ae o )
Nostrand, 1975 Van York New uses, its and Optics Lothian, G.F, -Y
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-F. A. Jenkins & H. E. white, Fundamentals of optics, New York : McGraw -Y

Hill, 2001
,Eugen Hecht -¢  Optics, SPIE Society of Photo-Optical Instrumentation

Engineers, 2001
-6 ,Deriniak Geometrical and Trigonometric

optics, Cambridge University Press ,2009
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name Course Marks Hours .Code no
oA aul da Al cleludl a3 340)

Linear algebra and analytical geometry
2 b daia g dlidas

150 (2/2)4 224

— lede 4y puall clilaall g Leal 63 s Lee ) 5l 5 Cld giaddl — Adadl) Aaladd) adail + alall 6 ginall
Clgaiall (o guda - sl SN &1 La0 5 S &) @ A clgatialls Claaaall — 48 diaall usSaa

el ¢ Sl a5 i1l g aisall Jadll Alsbad dalall dapeall - Alls s — ALY 5 sl
iyl — ) wdadll — )3

LAY aaal sall e all g sl elhae oty + gy il
Gl s il gl - Gagla A8k dglaall Vel Ja - Claaaall - Gl sdadll (

g shill _ adiodll ladll Al - Adoalal c¥oledll - JRlSTI - 5al) Jealidll - alasy)
). ka5 yaall

Content

— Systems of linear equations — matrices, their types, properties and their algebra
inverse of a matrix —Mathematical induction - vectors in two and three
dimensions — vector production (scalar and cross) — Power series convergence
— and divergence tests — Taylor and Maclaurin series — Partial differentiation
unlimited and limited Integration — Differential equations - the general equation
.of line and circle — Parabola — hyperbola — ellipse — applications

Jaaill s Lle 4 yuadl cilileall s Ol shaall g ¥ aleal) dadail o o el Adagiacall il jlgal)

& shill 5 dadivuall o ghadll s ) 5 aparaill

Al il 5 Jadd) joal) Gl 5 o) 848 jaer Apagladl) s jAal)

gl

A Y ) SE la e haall jaadl Gl 0 g sl de daaa /32

Y Ol g paSle s ciadl sl il B o sl Y

H. Anton, Elementary liner Algebra, John wiley & Sons, (2000) -¥

3 R.P Agnew, Analytical Geometry and Calculus With vectors, Mcgraw- Hill
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name Course Marks | Hours .Code no
A da cleludl 3 <)

optics Physical
Al b il e 150 (2/2)4 225

—d—")ﬂu—’m‘J sl C_u.‘;_,);j_ d&\ﬂ\&}hkjﬁ— d';\ﬂ\'é)ﬂ-b :H&L&M

Lael) g dalall - galal juasdlaul g dalall © 0yl e - Glid 38 7 o Glas (s

— sl die 4800l A3 ) ke V) 8 Jalal) A58 ) Ase ) OMA Wl Jalall - dag )
- )Csom @ elie — (O sulSae — el (JA1AE) ulie (5 g0 Clila — = shaud) o) i) Al )
- 53 e dad (o il 3 gaall — 805 85 Jijh o — Ghlidl & - Jijh g 8 — 5l 3 alla
D plhaainy Jd (il s sl Jhall el - agadl Hi0ae - it e il o gl

Clodall Jolaill an 4 guall 35630 Jalaill 5.8 - siall g 3s jaall (e il ciplall 23 gl

oYL Gldaginy) — Qladin) 3 jala o gadl jg jaal Julaill 368 — Cpell Jalaill s — 402l

Ga Ol — JsSu Hedia — 7 g dell HLSOYI — uslle 8 — gy B8 — LY

)iyl — iy
«dlazall o yladl)
modulus Young’s osila e 35S0 je (Slo <& e anal s dalae (a1 NV 4

Asaae dwae aladiuly Jile HLaSl Jalea a3 4l 45 5al)

Tracing Ray 5 -l mhul) o 43 gl 4ai¥) @ jlue a4 DG 4 il
Spectrometer sl Cibhall alaainly cala ) ) pdie Uil Jolra i s dn |l 4 )

Chgaa ) saiie aladinly Galad Bl Sl Jalrs (et 4 sl 4 il

rings Newton’s ¢ s il alasiuly a g seall ¢ gl o sall Jshall (aans 4 ssalid) 43 il

s il aladinly Calad il Sl Jalra a4 2ibd) 45 52l

grating Diffraction dgall g )na e\qiﬁui_.: e}:gd}-al\ & gaal g Jshall et 4 ) 4y jail)

A
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Content

Wave equation - Young's principle of superposition — Applications - Conditions
— for interference — Relation between phase difference and path difference
Young's experiment — Fresnel's bi-prism — Lloyd's mirror — interference in thin
- films by reflection and transmition - Newton's ring's of interference
Applications — Jamin's interferometer — Michelson interferometer

- Fabry-perot interferometer - Fresnel and Fraunhofer diffraction — single slit
— diffraction — double slit diffraction — diffraction grating — Applications
difference between prism and diffraction grating spectra — resolving power of
diffraction grating - Electromagnetic wave — polarization phenomenon — natural
— polarizing materials — Polarization by reflection and refraction — Brewster law
Malus's law — Nicole prism — rotation of polarization plane — Polarization
.measurements

Jalaill s el IR (e S Jalra g claws il e oy il Abagiaal) il leal)

A Ll (e o pmall s Bl At sl ) shall Al )y Apaledh) il Aal)

galoal

YA aalldd ol Hlall ey eaidl cilpalid ¢ 5l ap a5 I ALl ae /52
S Gl Cal ) (N LS A Il ¢ e e Y R Yo s Rl Sl e
oY o) lacely il e 8 Jaadl Jala (0l laad Jaaas Y
India, Macmillan Optics, Physical of ,Texbook Mannel Ghosh -¥ .2007
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Hours .Code no
name Course

) and EIPSTRETS 28

Frams (2/1)3
i

Slo Copaall -l Alua s delia 8 deadiuall daall s il a¥) e Capill  palal) (o giaal)
3_haall S il ae Jual il 488 e (i) - Adlisal) S ) g ddbisd) agdall il ¢ il
iy A8S Lo el -3l et G gl Jsla Gledal dpuadll ) dpdall il
sladll delia A el @l ¥l @Y e Gl -l ) Jaly Sl Caeal
o Raadiall y shbal) 1ol aans 3k - )JiSll 5 adal Jalsadad 5 — o il — (eSSl Jadiiy
8 deadiuall 3y Ll 1 ) 8 adad 55k e Capall gy paill 4SO Ll delia
Jee Gk udll ax g Lellaill 5 ddliaal) Lge ) il i) o il JG5 g adad (3 k- yill) delia
Alalll 48y jlay il s 55 & 5 HYL Alatall i 48 )b eyl - udl) A s Slusall (5 jlae
st Gl el aY) (s g oY) S i S Jadiig an il g Y L) it eyl 5l
Clalalll g e oyl ASand) sl b sl clelalll ¢ gl e il o3 e
& el Clae b aladin) 5 (o e8I o sll A8l g 4 saall 48 Hlally diseal) i) G derdiiill
Adae Ao c,aill Leadle 35k s Lena daladll iS5 alalll e o (o il Aplaall ells ala)
Aalll Llee alad) aey daeall il ¢Ua

salaral) Lol

Al Jsaa e Leeli) caal )l cillaliay)

) il 5 el (Adbisal) il ¢l gl e (o el

i) laa g delia (8 deadiead) &l Y1 5 Slanal) 53 5eaY) Ao o il

A A5 Hhay AL i) pial ey )il

Ll s eliwdll HLdll clalad e ey )il

Alla s (Sl ) Dla e oy il

ASLAL) 48 jhay Al LA (ol ey il

Agzall Jab Glazall 53 jeat¥) lua 44K e (il

Content
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The used tools for frame production — types of frames — how to store frames in
your shop — heating celluloid sheets for frame production — types of cutting
celluloid sheets - forming a nose bridge — insulting hinges in the frames — Plastic
frame welding — Metal frame welding — frame welding defects — Metal frame

.painting

A Ml 5 qieai dolee 4 sllaall il leal) L) Aagiosal) e jlgeal)

il # Ml g aal dglae A dediioual) A8 B Jea U Ad jua g agh jAaantail) cila Aal)

izl
AR Uﬁdﬂwq\i;ﬁjm@ﬂ\ﬁ)«.;wcﬂmeﬁ-\
YeoX cﬁdﬂ@d@i)\d&&)c}uﬁw\cﬂwe&_\'
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name Course Hours .Code no
oA anl Gleladl ae 3 6<d)
Materials science

SO 2 227

ol salla) sall (g sl Sl - daal 550 o) 5l 5 AlasSll CaS il ol gl £ il oalal) (o giaall
i 5ill 488 ) gall i eml) Ll A1) —sadalinad) yal 52l ) all pal all - ASalSuall
PN

Content

Types of materials - Chemical structure and types of chemical bonds — crystal
— structure - Mechanical properties — Thermal properties - Magnetic properties

.optical properties - Electrical superconducting materials

Balall ailiad agh Adliaa ol galll (S yi 5 JISET A jp Adagiual) <l lgall

A sall g1 e il dpandadl) cila Al

rala ;

1- A. Kekani, Kakani, Material's Science, New age international publishers, 2004
W. Callister, Fundamentals of Materials Science and Engineering, John Wiley-2
.sons Inc, 2001 &

Jean P. Mercier, Gerald Zambelli and Wilfried Kurz, -3 Introduction to
.Materials Science, Elsevier Science 2012, 2003
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name Course Hours .Code no
SRl anl Glelad) ae KRy

Modern physics
FORNIE (2/2)4 311

S ) ey A 5l 5 51 Sl 3l a5 ) ol 4,1 palal) g il

Z3sai— O syl 5,0 Cada cBaliaiall )5 W) ) - s yan Gl g s Apalal) il gl — (e sS

— J:m;ﬂ\aqc id,m_ W\aﬁ_w\h&%}\ Qg — aJJﬂJA}acd}u _BJm )¢y

(o el Al g il
Content

Special theory of relativity - Galileo and Lorentz transformation — relativity of
time, length, mass momentum and energy- black body radiation — photoelectric
effect — wave particle duality of radiation — Compton effect — matter waves and
De Broglie waves — pair production and annihilation — Hydrogen atom spectrum
— Rutherford model of the atom — Bohr model of the atom — x-ray diffraction —
particle diffraction — uncertainty principle — alpha particle scattering — atomic

.excitation
Al oLy 3l e LA 5 Apaall oy ) Cud 5l plany Callall alall; ddagiaal) <l jleal)
sl ol 58l analia g 4y A e 5l all 28 Ul ) o5 Al 5ol Al i Apaaladl) cila Aal)
I

1- Arthur Beiser, Concepts of Modern Physics, third edition, Mcgraw Hill

.International Book Company, 1981
2- Richard Wolfson, Essential University Physics, [Boston]: Pearson, second
.edition, 2011

3- H. D. Young, College physics, Pearson Education Limited, 2011
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name Course Marks Hours .Code no

A da Al cleludl 33 <)
Clinical Optics (1)
N ( Lh il s 100 2 312

sl Al oo ddbiaall Jabu Vs sl szl 3l DA ¢ guall LSSl 1 oalall (g giaal)

L5 8 bl 5 (plane) 3,80 deaia mhull 55 Ciluaad) Jadi Hhill e maaall ddlisall
el 4 il 5 8l GUAS 5 dpdall ciluaell Adbiaall JISEY1 5 ) jaili 5 i Sl sill 5 )luanll(
5yl Chrua ime Al )3 3 seall paa e diliall 53l elldS 5 )5 il 5 8 e ddlial) il
Cligeall 4l 50 XS 5 ¢ L g pmall Jalll dee 5 padl Cira OV 20l 48 5 4]
Jaii (5 peadl Jlaall s 55 3l Clsmal) 5 o sSulill 5 Sl Jia Adlidal) iy yeadl )elacLall(
ol ¢yl A A AL adud) Cponl) Bgmcd) ALy Aokl gnll Al 53 (5 o SlenS (aal

5 Bl s e clanadly gl a3 sl 5 d S e il G ol Rl

cAsoll 5 kil Jeha 5o jleainy)

Content

Refraction of light through different media and glasses and lenses - Study of
different lenses to correct errors of refraction of the eye, these include plane
surface , spherical surface and toric surfaces and different forms of spectral
lenses - Study the effect of the distance of the spectacle lens from the eye on the
effective power of the lens - Study the effect of distance of the spectacle lens
from the eye on the size of the image in the eye - Study the human eye as optical
device - Study ammetropic eye its near and far points of the eye - Study the
ammetropic eyes ( Mope & hypermetrope ) an how to correct these refractive
.errors aphokea

DS s il 4 g Adlidall ddall el e Gyl ;Aagriall il jlgal)

Gl 3ok Ll sy luaaly Al 8 Qlall (6 Al 4l s Apaladl) cila Al

Lealaiin

galoal

1- AR. Elkington,H J. FrankandM .J. Greaney, Clinical optics, 1999 .

19
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http://gen.lib.rus.ec/search.php?req=Andrew%20R.%20Elkington&amp;column=author
http://gen.lib.rus.ec/search.php?req=Andrew%20R.%20Elkington&amp;column=author
http://gen.lib.rus.ec/search.php?req=%20Helena%20J.%20Frank&amp;column=author
http://gen.lib.rus.ec/search.php?req=%20Helena%20J.%20Frank&amp;column=author
http://gen.lib.rus.ec/search.php?req=%20Michael%20J.%20Greaney&amp;column=author
http://gen.lib.rus.ec/search.php?req=%20Michael%20J.%20Greaney&amp;column=author

2- .T. E. Fannin and T. Grosvenior, Clinical Optics, 1987
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name Course Hours .Code no
DA an) clelad) ae 3 6<])
fundamentals Laser
5l il 2 313

sludl s sl e et gl o SISl OOyl ool Akl cillead) alall (g giaal)

_ij).q.“\ L?L\H\ il Ul e -aaillad _L;.\a.m} }\)M “_Itz.u‘}” 4.:_.3.\L "-di\}u:-ﬁ.})ué}n

— il daelias — o€ Jalre dpai - pladll pranti — Glaalll — pladll Jayl i g ladll £ i)
a5 (abiaial) G A8 5 ) 5alll Jadll Ayl el o all) Caall shall Aa ) 3

Adlaal) )5l ¢ i -cla sall sl ) 3 - sl Eilan¥) 5 AEH)
Content
,Physics in lasing process- population inversion- lasing in: gas, crystal
semiconductor and dyes- laser emission processes- laser beam characterization

Jaser types —

A Jae 4 5l 5 2 50 CaldaY) ilias ey i Abagiunall ol jlgall

Adldndat ¢ 5l il ylas e Coail) sdsaadadl) cila 3l

H I8
H. D. Young, College physics , Pearson Education Limited,,2011 -1
K. R. Nambiar, Lasers, NewAge International, 2006 -2
3- K. F. Renk, Basics of laser physics: for students of science and
.engineering, Cham : Springer,2012

4- M. Csele, Fundamentals of light sources and lasers, Wiley, 2004
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name Course Marks Hours .Code no
A da cleludl e 35S

Specialized workshop (1)
I (i G s 150 (4/1)5 314

- Al &8y Hlally Al g Al Ay Hlais ) e S sdll (Asanll 38 Gl Slea paladl (5 giaal)
Ousoab - il )P D (J ae sl ) LP.D (J) dtas s cpall JBaall sadl) lasia 5 il

Lee il Al sl € 5 Gk el sl & Sl ARy daala ) il
Aadlaall Claaall 8 (5 e Cilan) Jee BdS eyl ASandUll Gl lal) Jals
LSO Claaall (B AES e coulls Al Cilunel) il g Al Al 00 Jsall

Aluall o) a) o cupaill s g sl e Sl Jlea b e g o g Dila - Jlall (g 51l Adasl
gl Jala Lle] e caal sl leY! cllabiials il
sdalarall @ lail)
308y ae Jalaidll s Janall J5a0 2ie Lee i) aal 5l cidaliay)
A dladY) 45y 5kl dplall 5 el CadS ol
by Jshal Aallaall 53 jpiall 5 daaall Gluaall (ald —  dpdall Cludall 58 ald s
Al day Hlally il
Al 48 phally Ll Jlea e (s padl 38 pall daaty Cluaell ailad 4388 ey il
I.LP.D ) ( ouddl el pa lgiiilaa s (o pall (Baad) 22l Jania g (ulf 48K o oy il
aal ) PD (ae il
el dalled] iluaall 3 ) pdite Gilaa) 4088 ey il

Ao sl A8 Hlally A3l 5 ala ) Clsaall (g (al 488 e oy il
el Tl S ilaal) o 5 ey pall

:Conent
Manual lens-meter device — the IPD and PD — cutting and sharpening a lens using
the manual way — installing a lenses in different frames — prism effect for squint

lens coating — plastic lens coloring — lab safety rules —

A4
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;HW\ <) leal)
Jala st ol bl 48 yea Avaadill i ¢l JA0s Jaladll 4 glaall &l jleall caliiS)
a5

A peadll 3 jea Yl Cilalading s Jae 94y a0 38 e draaladl) cila Al

),
VoY sl s paal gaalial la édy jeaull 3 3ea ) ¢ jaal dana alis )
Springer, Optoelectronics, Practical Protopopov, -V.Y .2014
K. Peiponen, R. Myllyla and A. Priezzhev, Optical measurement-Y
.techniques, springer, 2009

14
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name Course Marks Hours .Code no
JJM\ ‘su\ aA.JJ.“ Glelldl s JJSJ\

Computers (2)
)Y ( Slola 150 (2/2)4 315

ol el jl i - (O gem aldai) AxdY) lise s - o guall Al stigh anll calal) (o giaall
‘_A.Q;\Su: oY dﬁ)’“‘é‘“&})“‘“' g)mA\eMdL‘X\M\_ ajj‘al\‘;c)j\}:\.udaj\

sl Aol o d.a\SSAL;)aJe\LJeJM
sdlazall o yladl)
— Beamfour - Asap gl » aladin) (Sa - galall (g ginall o eall Gudaill Cosdall aladtin)

Zeemax

Content

-Geometrical path of the light beam- light path in an optical element and system

effects of optical system parameters on the formed image- optimum design for
.the optical system

Gl alasinly 4y yeall Cliplail) ae Jaledll 4 sllaall <l jlgal) b€l ddagiosal) <) jlgall

Y

by il sle 8 sl Cladaty alad) 5 48 jrer Apagadl) cila jial)

IR

1) " Simth, Gregory 100illock " practical computer- aided lens design
willmann- bell, 2007

2) D. Malacara; Z. Malacara, Handbook of optical design, Boca Raton, FL
Taylor & Francis, 2013 :

3) Beam four, http://www. Stellarsoftware.com /beam — four — manual

4) ZeeMax ,http://www.zemax.com
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name Course Marks | Hours .Code no
oA aul da ) cleludl 33 381)

optics Advanced
Aaiia il oo 150 (2/2)4 316

ol AN paghalite s oS0 il pall  opaghline s oS0 S A1 ol i (galal) g sinal

oLl 5 (ol 45 gaall (yal sl SN Ll (ulSasy o 5 sl (g sl Ay pdaidd jladl ol gall 45 guall
S OValae Gliplaiy Jii p OValae el oy 8 OV UG GOla gl

~sl A 5 ) LIV bl agadall ¢ gl ) aslay) s yilall - Jaddl(Cladiny)
(ol Ll 2 plaie Yl gaall —cppmall sl 2 Y (o pudall Y pa)-ulSay) il

iy il ) iatoall - anball(
Content
Electromagnetic waves - optical properties of dielectric - Optical properties of
metals and semiconductors - Dispersion theory (Cauchy and Sellmier equations)
Fresnel's equations- polarized light — Polarizers - Polarization (linear — circular -

.elliptical) —optical activity- Faraday effect — Applications —

e Galaill 4y sllaall ol lgeal) QlLuiiS) 5 alipubas g o guiall Lipaall lalas Abagiaall i) jgeall
i) 5 gumll o gle
Aasiall ¢ gl o le Cilinlal 5 amlies alall 548 jeay dpanlail) cila jiall
gl uall
.1- F. L. Pedrotti, L. S. Pedrotti, Introduction to Optics, Harlow : Pearson,2014
-2- F. A. Jenkins & H. E. white, Fundamentals of optics, New York : McGraw
.Hill,,2001

.G. Chartier, Introduction to optics, springer, 2005-3
D. G. Smith, Field Guide to physical Optics, SPIE, 2013-4
.Abdul Al-Azzawi, Physical Optics, CRC Press, 2006-5
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A awl Marks | .Code no
name Course da ) Py

Industrial Safety and occupatiopal health 100 317
dsigal) dauall g oliuall (Y

Gl eluall a1 cilale dgall daall  oeliall (el Cay i (0 alal) (g giaal)
- ol gall dai gl joe ZlY) Gilegie Je eliall g1 e eluall el s dcluall
Jall lama Ayl o 5l 5 Jlaill g bl JEl Claras Bapall Shlie Auaigl) llal)
Dhlies Jeall W A4 Jiluy Apad Sl A Jilug AV cp Al 5 Jglaill g a8

Aigall 0 sall llal 5 Gial el AilaasSll plalaall gie 448 1 (3 sk 5 4 5eSI S il
Content
The definition of industrial Safety and occupational health-The objectives of the
Safety industrial -Accidents in industry and industrial Safety -The impact of the
industrial Safety in the elements of production- The study and analysis of
,jincidents- Risk engineering -The risk of fire- Transport equipment lifting
,handling, storage, manual - Transport equipment lifting, handling, storage
machinery- Means of personal protection- The means of prevention in the
-workplace- The risk of electrical installations and how to prevent them
.Chemical hazards -Diseases and injuries of the eyes of the professional
Clelaiy) s adiaall Gadi] a1 Sl pal) 3a3) 4aaid Sagiaal) il lgal)
Avigall daall 5 celuall ol cliphiy 5 aalie alall s 46 jead gaaledl) cila 3l
galpal

N9 s daala O slite gl Aadlad) 5 e liall ) ¢ il Glagles -

A.Ian Glendon, Sharon Clarke, Human Safety and Risk-2
Management: A Psychological Perspective, Boca raton: Crc

Press, 2015
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https://www.crcpress.com/Human-Safety-and-Risk-Management-A-Psychological-Perspective-Third-Edition/Glendon-Clarke/9781482220544
https://www.crcpress.com/Human-Safety-and-Risk-Management-A-Psychological-Perspective-Third-Edition/Glendon-Clarke/9781482220544
https://www.crcpress.com/Human-Safety-and-Risk-Management-A-Psychological-Perspective-Third-Edition/Glendon-Clarke/9781482220544
https://www.crcpress.com/Human-Safety-and-Risk-Management-A-Psychological-Perspective-Third-Edition/Glendon-Clarke/9781482220544
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Al Hours Marks

. 5 .no
name Course Slelud) das 4a )

Ky

)Y (o5l it

Laser applications (1) (2/2)4 150 321

JS 8 el Caliamy s Ayl o glall 5 dpanigh) aglall & iy ol ciliplad] Al ; (calall (g giaall
sl Gl 8l jadl Al clipail) ) o Juad

SNy paaill - 5l Al aladinly 5 geall JAlail) - 5l SIS - ) 5l o L A 555 JaSi
8 ool o gl aaall alasiuly s ol sisal) 81 e slsed) Jalall (g peadl dag) il alasiinly

SYTIRITCIIRN S R
aalic
e 5 4ie Cing Jany a5 Jaae (adaly algh Ao sana JS 3 e Cle gana () Ul apndi oy
BT EON [PYUR B g PR DA g L WA N JUFNA
:Content
Laser beam shaping and guiding — laser detectors- laser interferometry- optical
coherence tomography (OCT) - holographic interferometry - speckle metrology

Jaser triangulation- laser Doppler methods —

0 el A ) CAipdlly B el Abaghnal) i gl

il s Bariel) o lall 3 5l il maalias alall s 4 juey Lpaglal cila il

HIC I

1- A. Donges and R. Noll, Laser measurement technology: fundamentals and

.applications, Springer-Verlag, Berlin, 2015

2- .William V Smith, Laser applications, Dedham, Mass., Artech House, 1970
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name Course Hours .Code no
DA anl Slelud) e 3 o<l

Technology(2) Glass
JY( gl L sl iS5 (2/2)4 322

ol Al - ASASA Gl Al glasl dalad) (al A - gla ) s 8 by ki alal) (g giaal)
palinll( gl Qe - YAibesll Gl sall A 5eSI al dlld )l all Gal saldl - A sl

8ale (g1 308 55 O -zl Sl S 5398 38 s sl G a5 (A Gl 8l a1 G 5 8 ALaA

)V (B O 38 5 Cnl a5 s g i) aladia) A€ Adial okl #la 1) A Al
astiall zla ) AasB Gulbaall a3l - slall a3l g ) 2la Sl zla U Adtidal) g1 63Y)

ol Loha maal zla 3l o adall sl Ay 5 sl cleliall L deadiiol) A2 A3

YY) a5 A g2 Jalaiall rla 51 mdassall a0 (5 2 )

sdalarall @ lail)

eV e lShual) s adad e el slal) alasi) 5l Al 1)) (A

el e Sl s ) adad e Hel AibasSl) Jllaall alasin i 4 a1 ) Y(Aas
el e ASLll s adad e NaoH 4l Jillaall alasiin) 580 2l a1 ) F( 4
eV e gadaall bl zla 5 e i) el alai) il Al ja 0 ) £(Ae0
Ol g gsadadl ASL #la ) e Hel alasia) 5l d) o ;)0 ad

eV g sadaall Ll 2la 5 e NaoH alasiu) il 4l 520 )1 (4ad

Aabiiie yd) g dadaiiall dlaall 5 4, phaill ol SUASGSY juad Al 500 ) V(A3

U LS dalae (i Al 53 1 )A( A3

ol e mhaudi sale il A 0 )3 (4

Content

Theories of composition of glass - General properties of glass (Mechanical
- properties — Optical properties — Thermal properties — Electrical properties
Chemical properties ) - Coloring of glass : (Element of glass coloring — Relation
ruling color , its density and composition of glass — Determination of coloring
material in glass using different methods — Using spectrophotometer to
determine color of glass and its concentration) - Different types of glass

Optical glass — colored glass — Ray-sensitive glass — Glass that resist radiation):

Oh\
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in nuclear reactors — Spectral glass — thermally treated glass — Foam glass — Plane
.( glass — Neutral glass for medicine backing — Security glass

gl AY oYYV JleS daae dllay /o0 e - agaall de



ol B sl 385 iy e 31 Aalall Gl Al ey (8 sABagriunal) &) jlgeal)

2 (o8 05l il A 38 jma rpaglatll il il

il

.E. LeBourhis, Glass: Mechanics and Technology, Wiley, 2007

.W. Holand and G. H. Beall, Glass-Ceramic Technology, Wiley, 2012
.R. Person, Flat glass technology, Springer, 1969
-A. J. Marker and N. Neuroth, the Properties of Optical Glass, Springer

.Verlag, 1998
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name Course Marks Hours .Code no
oAl au da Al cleludl 3 35S

instruments measuring Ele
g Al (bl 5 34 150 (2/2)4 323

ol 8 ea) - a3 3 il Ll 8 eal- 2l Gl 8 eal- eall (ulid 5 el zopalall (g ginal)

2535 el day e / Ailia / 4 ) LE] 2538 Jeal- Ll A )1 L) 8 gal- skl )5

Lgaladin Alial g aSaill 5 Guldl) il g0 8 deadiivsall il ¢ 153l () S5l L)
Aalazal) o)

e gililall Slea

) Dl

ialsdl) Sles

Jias¥) Jlea

csSanla Y lea

Okl 3ok g agall (855 agad i s (M e Gl e )Y Jra s

O Bk g agall (3 )5 agad (i g s )5l e Dl g )Y( Juass

s e 3l 5 Waad i s dpua da ge A A Al

:Content
-voltage measurements- frequency measurements- time period measurement
-phase angle measurement- signal generator instruments (sin- triangle- square)
.synchronization signal generators- sensores (types and uses)
8 3¢l alatin 5 45 IV Ll 5 ead ae el 501 il lgall i€l Adagional) el gl
Al cluldl) o) sl A g SISl
Al Jand Lelicm 55 (5 sl 5 s SV oLl 5 Sl e o 1 By Apaglet) il el
RRPPN
gl

1-L. D. Jones &A. F. Chin, Electronic Instruments and Measurements, Prentic

W. D. Cooper & A. D. Halfric , Electronic Instrumentation and-2

.Measurement techniques, Prentic Hall, 1989

Y
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name Course Marks Hours .Code no
oAl au da Al cleludl a3 340)

Specialized workshop (2)

1Y ( Ak i pg 150 @4/1)5 324

TS 7o - ) ) Jisa sl (Aanll B8 (S len Qi Al 0 oalall o ginal

o) Gl gl s — i sl Jah Al 5l A se e e Al AalY) Gl
- A Y A8l RSO 5 Apnlan 3l Cilistall g Gabe ) CDN (Bl oLl mg sl
5,0 a5 30 luaall 8Ly 558 lan - liE) (e Adlide £ 1500 Jals bl ciluonal) S 5

(.qs:w: er Q‘}!\Aj\j a8 a0 el 5\.»:\)3 )_dlS)é er\.d\( 3\,33)3\ BAdxta Chldal) 3 )d\S}a L;La(
Jazadl JAJS l.@_"\\.:;\f u._x;\j]\ olay! U'_a\.i:\:ﬁ;\ - L@.{;\}'}\} 3\,;:;\_1.43\ Qj:ud\ LA:; u.u)a_"d\ -lead
;4,.\3.4:.43\ QJM\

o sy Agu Al A3y Hhally 3 jlail) (adS ol -
(s 8l Adlinal) Cluaall (uld Alla (8 Al 4y jhai 5 el )ll Cludal) (uld Sleas i i
Lol g ) il — ) (
Gkl Gl Slea e gadl S el daady Glusell alad 448 e oyl
Al 5 5Y)
A sl 48y Hlally 4SOl 5 dala 51 Cludall G g (al A4S e oy il
Jahy LS i 4S5 AlaYl 58 Clua 488, 45l da g je Cluaall ey )il
ol
5l J21 L i ALY 5 i A€ 5 JIS b Ll cilusall e il
Lele e Lo L Aol cilesall e ol

:Content

Digital lens meter device — displacement calculation using lens meter — C.D.N
calculation - cutting and sharpening a lens using the automatic method — addition
calculation for bi-focal and multi-focal lens — contact lens —Types of artificial

.eye — Lab safety rules
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sl
YooV e@);ﬂ‘j)ﬁuﬂuﬁa\_t;‘ J\.J s@)a.\ﬂb)@é\}” 6)433“(;\:\.; =)
,Whittaker, E.T, the Theory of Optical Instruments, Cambridge Univ Pr -2
2015
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name Course Marks Hours .Code no
Al an da Al cleludl 3 3<1)

Optoelectronics
oy i g <) 100 2 325

gl cliial) — gm0l 5Ll 5 ¢ sall Jelis Sl ) snd 3 galall g ginal
plaall A Celdl ¢ guall — o Sl A guall — LAY dpsalll( S jil-cliial sall- quinaill),

-Direct and indirect gaps- light matter interaction- photoelectric effect

,photosensor (characteristics and response) -light emitting diode (characteristics

At el i S 6 Sl ALY Abaglaal) i gl

A geall il 5 S8 Al il AlalY) ; dpagdail) cila Al
il
1- Rogers, Essentials of Optoelectronics With applications, Springers, 1997

2- ,Emmanuel Rosencher,; Paul G Piva, Borge Vinter
.Optoelectronics, Cambridge, UK Cambridge Univ. Press, 2004

)
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http://www.worldcat.org/search?q=au%3ARosencher%2C%2BEmmanuel%2C&amp;qt=hot_author
http://www.worldcat.org/search?q=au%3AVinter%2C%2BBorge%2C&amp;qt=hot_author
http://www.worldcat.org/search?q=au%3APiva%2C%2BPaul%2BG.&amp;qt=hot_author

name Course Marks Hours .Code no
JJM\ em\ Z\QJA.“ Gleludl das AJSS\

Clinical optics (2)
)Y (ks iy e 100 2 326

- A5 bl A jeanll 3 SAN( A8 cilitall - cilionall i) )y sailly, alal) (g ginal)
e Al 5y geall 5 sl pdand - A8 luaal) e Al cilieliaall - Jlaainl) el
Glaal) J)la‘jjé_ulj - LS g Aauanl) 58 (i A8l g yia g ydiall Adalea - AdlAa]) Cilaael)
e Al )3 - cpall e ol penl) cind g Aty (358l A1 LG 5 A8 ) cluaal) - 5 8l Baaeta
Ylae buall( Cilyimall il Gl 5 Al g sl Jalll Jee 5 4adle 488 54l 5 jeall Canu
ol Jaall a5 A Clinal) 5 G sSlill 5 @l jSall Jie 4y pucad)
:Content
Different transposition of lenses - Contact lenses (Optical principle of contact
lenses - Indication of contact lenses - The side effects and complications of
contact lenses) - Surfaces of revolution and the image formed by different lenses
Speedometer formula and the relation between power of the lens and its -
.thickness - History and development of multifocal lenses - Protective lenses
Effect of ultraviolet and infrared rays on the eye - Study of meaning of low
vision, its causes and treatment by low vision aids - Study optical principle of
low vision aids as magnifier, telescopes and projector visual field
DY) Alae A (S 4 yre — AdlA) LS e nial 43S 4 e d Sagiaal) ) Jlgall
ondl s el b
lllaia g kg Lol sl y Giluaally all 88 Gl 05 Aul ol Al A dpapledl) cla Al
Lealaiiu
Ll
AN ¢al Y aldae cpall ¢ all due deaa /)
,A. R. Elkington, H. J. Frank and M. J. Greaney, Clinical optics-Y
T. E. Fannin and T. Grosvenior, Clinical Optics, 1987-Y 1999

A\RR
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http://gen.lib.rus.ec/search.php?req=%20Michael%20J.%20Greaney&amp;column=author
http://gen.lib.rus.ec/search.php?req=%20Helena%20J.%20Frank&amp;column=author
http://gen.lib.rus.ec/search.php?req=Andrew%20R.%20Elkington&amp;column=author

name Course Marks Hours .Code no
Al an da cleludl a3 3<)

diseases Eye
el ) sl 100 2 327

Ul el o Aaadldl g yseall Gl el - AR ¢ gual) () je Adaes Al o | (5 giaal)
Lﬁ)‘a.\l\t_\maj\-@h)neu;j\-M\—;G)J‘};w\bw\-wﬂ\‘}@\-:\:\JJSJ\

:Content

Simple study of different eye diseases - Lids and conjunctional diseases - Corneal
diseases - Lachrymal system diseases - Cataract and glaucoma - Retinal diseases

.Vitreous body and optic nerve diseases -

Al G gaall al el e Aane 3 )SE sAddagiaal) il jlgal)

Teadle 3k 5 Ll Aliaal) ¢y guall () yals laly) s Apagheill s el

2l
YAQ) ce\ﬁiﬁ\ @U:m (Cpadl ¢ el e dasa /a2
edition 7th ophthalmology, Clinical Bowling, R. and Kanski R. -Y .2012
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name Course Hours .Code no
DA anl Slelad) aas 3<d)

Population and

environmental and human 328
rights

Ol (3 gia g Adudl g Gl

s Al o dpaal - i) (5 i oale( ) (3 sia Jsn Aaulad anplia 1 alall (5 giaal)
(obadl) - sl g Hekaill - i) Bsis jlangslis - il Ggia 5 Gl

QA a5 ) dagal) b ikl g sdl s <) sl Jaad) (il il

fpandatil) LYY () Gsia dlea il - ALY Gyl Jla b agdll o g AN

Gl ¢ dplaad Gl Ay gl clll s el g giall o Ayl IV <A sall(

Dl b ¢l Jlnall 3 i) (3 s Al il gad) - ) sl (5 siaall e day 0
Ao - )alall s Cgadd) Jlae el (gSal Jlaall el Jiaall 8 o oaenigl)
a5 LS Gyl 5 il

;;\éég."wml\ <l lgall
Al 13 8 Jeatd ) Glissal) Ao s il 5 lad) (3 siag oLyl

HEIP=

Av oY Aaal€Y) A — asaall de Can /o - S Al g L) (3 gia - )

:Michael Freeman, Human rights, human rights, Cambridge; Malden, MA -2
.Polity, 2017
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name Course Marks Hours .Code no
A da Al cleludl a3 34)

Laser applications (2)
)Y (ol ks 150 (2/2)4 411

oA s a5l el Adtiaal) dpdall cliavaddll 8 5l il o paled) (g giaal)
sl el ala &5l -5l adaall geatll Sl ada 8l gl (ida

bl (ol )l (e Al i) a8 5l ksl a8 ) 5l

Ladall oy dall 8 d3se (ka5 g0 A game JS 3y Cle sana ) DUl aandi o3y 3 o jladl)
alaall g COUall Al ol (E A (8 Gl (i e g Al Cany Jamy o 8 5 AalE)

:Content
Laser tissue interaction- laser in ophthalmology- laser in cardiology- laser
tomography- laser in urology — laser in dermatology- laser in denstistry- laser

.safety in medicine

Al Glal) il (Al ikl e ClUall Ca ety Abagiosal) il jlgeal)

Akl ) all) cldaty Al 28 Ul () o Al Al o Apaghadl) cila Al

szl
R. W. Waynant, Lasers in medicine, CRC press, 2001-1

,D. R. Vij and K. Mahesh, Medical applications of lasers, Springer Us-2
G. Miiller, Applied laser medicine, springer Verlag, 2003 -3 .2002
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name Course Marks Hours .Code no
oAl ad da cleludl a3 3<0)

Optical instruments workshop
Giug 35 e (V) (1)

150 4/1)5 412

o4l siladls 4y peadl claaall 8§ 3l 4y peadl ualialls o guall, altdl s ginal)

g pad) NN — axdV) ande — pdliall — Ll all - Cliasll (4 pad) jualialle 4y padl 3 3¢y
)dgall Hg ma—
shalazal) o ladl)

Adinll 3V QS Sl 4y pead) o) 2V e el

Al AV G sSany Seall A0Sl o) 321 e el

il SN G S pSaall 4y o) o) 2N e et

Al S G S5 Saall A ) 3aY) e oyl

cmhiiuall O S s Saall LKA 5 4 yeadl o) 32 Y1 e ol

LoSball Sl Al 5 4y ) o1 2 Y] e el

ol Sl SISl 5 &y il 6] 2 Y) e ol

:Content
Light and Optical elements -Aberrations -Light source- Optical elements
(Lenses, mirrors, diffraction greeting, prism, filters)
oSl 5 oS g el Jie By el 5 jea ) Dilay Adagiunall &l jlgal)
Llpuall y avaraill 4y glaall il lgalls all 28 Callall ¢ 65 A all dlgn 8 Aandadl) cila Al
iy sl g il S g pSaall = Sal )
HIC B

1- .Chris Velzel, A course in lens design, Springer, 2016

2- :.A. Glassner. An introduction to ray tracing, San Francisco, Calif
.Morgan Kaufmann, 2007

3- ,P. Mouriulis and J. Macdonald, Geometrical optics and optical design

; D. Malacara and Z. Malacara, Handbook of lens Design, New York -4 .1997

: Basel

)
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Hong Kong : M. Dekker, cop, 1994
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name Course Hours .Code no
Slelud) e <l

(2/2)4 413

spectroscopy Optical

Ca Jeldill cos jall g3 AN Al gall 945 5) FaY) g dai 5 ATV A8l b giase 3 galad) (6 giaal)

5y gl (A guzall Guladll 37 gal ¢ il Cigha - pallaiteY) Cida ~ilan¥) Cagh bl 5 g L
col janl) ciad A1 Agilidae ¢ Ay adal) 4dllaall Adlhaall i) ¢ ¢ guall agdal) a5 il (A3
Gl cligdal -omilinl) Jaass 4adail 53 U0 438 gaall aliaal) ¢ phalinal) o ) colal ) dildas
L (Gl
:Content
Electronic levels- vibration energy- rotational energy- interaction between
-radiation and matter- emission spectra- absorption spectra- scattering spectra
.optical measurement instruments- light spectra distribution instruments
Specroscopic :techniques optical -spectroscopy IR -spectroscopy
-Raman spectroscopy optical sources  for
-excitation recording spectral results- application of

.optical spectra

A paall Gl 5 jobaddl e o jeill il jlgall calldall i€l Adagrianal) &l jlgall

bl (3 el s Lk o) gl e Capail) (e Callal) (Saty dpaglail) cila Al

ala
1-J. Sole, L. Bause and D. Jaque, An introduction to optical spectroscopy of

.Inorganic solid, 2005

A. Corney, Atomic & Laser Spectroscopy, Oxford: Clarendon Press, 2006 -2
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name Course Marks Hours .Code no
Al an da cleludl 33 381)

8iga) g

Photographic insturements 150 (272)4 414

sl clyyligact B o Ll il s DAY el Al &g p palall (g giaall

)l sl s il el B gl Slgel il Aaad ) Cilistall -4l Jaaa( (a8l saaills gl
asm ) S dalall g ddal) 3 3eal) il pualS A pall Sl jadS S gl geadll il S

il — LIl e a jedl 3 jeals (sl @seall Ji5 ) juelS Apilai) S sl
aban) o ladil)
abaall y geatll EYI e ol g Glagdas

:Content
History of photographic devices and photographic films- basics and theories of
-optical photography- digital photography- different types of cameras

.applications

Nalae 5k Gl a5l 5y ol 8 Sl 0 S e il Abagianal) i) g

il s (5 sy el 5l 5 sl 8 3l all 8 AU ()5S, 50l s 3 ppaglatll il el
Lealaiiu

gl
1- Michael Langford, The complete Encyclopedia of Photography, Thomson
.Learning Australia, 1982
,NK Guy, The lens practical guide for the creative photographer -2
.Thomson Learning Australia, 2012
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name Course Marks Hours .Code no
A da Al cleludl 33 6
)V (A g s
Graduation Project (1)

100 2 415

}mcu\)i\g"_\ﬁ:\.cjmds)um ~\_°(QLGJA;ABJL‘;\QM\HL;;“AA@M
Gl aal 8 JSLED) aa) Ol (e de gaae JS lariy Dglae L guac 5 G )X dia

PR A VW QRN PO WV S PO UV < PTG PR [T WO IR
o S Lo g pana UL s 5 Lemsioat 5 Lela e Jand peta callay 5 Ll 5 il ol
& s dall a8 e ) ) gadihy 5§ sain gall

:Content

Students are divided into groups (5-10 students) - Each group is put under
supervisor of at least two Professors in the following specialization:(Optical
Technology / Glass Technology / Optical instruments Technology / One of the
related to optical Technologies or their applications)-The theoretical
principles of the project are given to students for two hours weekly - Students do
their practical training on the devices and instruments in the laboratories and
workshops inside the institute or in other faculties or specialized research centers
Every group of students is given a scientific problem then they are asked to-

.solve it and write a detailed report about it

Jias & faadie Cile g pia Jae B lldy celaall Jaal)l ey jailly dagiaal) &l jleal)
by ]
Ac sana & Jandl analia 5 3yl all 8 Calldall () 65 Al all Ales o Apanhatil] il Al
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name Course Marks Hours .Code no
Al an da cleludl 3 3<0)
Lgiiakasi g 4 guad) ) gal)

applications its and Biomaterials

100 2 416

sl — Ll LAY Cailla 5 a5 — Al LA At L) (oaladll [ calall (g giaal)

le 5ol ol gLl 4yl jall 5 & pad) AlaiuY) — sald) ae 5l Jelii — 2l sall 5 ¢ gucall
Comg— Aawi¥) s WAL e adsy 36l iy 5ol - slldghl cilindadll - sy

") prdiall G el yy (i) o g Conagig iy yxi— Aphall s 3eal) 5 lea

D) pe ) preine 5 — AlaarS g 4S5 Ay el 5 4 jeSI ) priiisall
Content
— The fundamental concepts of living systems , cell structure and functions
description and proper use ( calibration and maintenance ) of health physics
instrumentation and the regulatory and administrative requirements of health
physics programs — definitions and classification of sensors , parameters of
, sensors , physical transducing principles for sensors , gravimetric sensors
electrical and electrochemical sensors , optical sensors , nanostructured materials
sensors — light and matter-basics of lasers-interaction mechanisms optical and
thermal response of tissue to laser radiation medical applications of lasers uses
and effects of ultraviolet radiation on cells and tissues — the physics of ultraviolet
laser ablation — low — power laser effects — laser safety
> shonll (B nlll clindai g s gl gl by o oyl Aagiosal) el lgal)
Adlidall Lgalindat g 4y goall ) gall by 38 Ul (65 A ol Algd e Apapladl) cila Aal)
gl
Biophysics : An Introduction , by Cotterill, John Wiley and Sons ( 2000 ) -1

Biophysics , by R. Glasser , Springer Verlag ( 2001 ) -2
3- .lLaser-tissue interactions — Fundamentals and Applications 3" Ed By M

.Niemz springer ( 2007 )
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name Course Marks Hours .Code no
28l ad da cleludl 33 35S

Quality Management System
gl 448 55 ki 100 2 417

— 83 gal) 3l eadal) Jaaall B2l s plaY A Ul jehaill. 8o sall aseda s palall (g giaal)

52 5al A 53 / 5352l Ay / i) (g JSI alaiaY) ¥ lsan 33 gl 4 5ic 53 5al) 48] jan anil
5 Jlaal ki daljen sasall 500Y sl Jaad) Jal e clul 5 gailad 5 Claw 4 e
As) @l jaa¥lg Ve e d Jlaa) iaoee e 4 Y1 A sall laeal gall Alule Jyoes

:Content
The concept of quality -The historical development of quality management The
traditional of quality management —Inspection Quality control -Quality assurance
-The fields of interest for each of the testing / quality control / quality assurance-

The stages of development of the international specification standards series ISO

.9000 and other standards

18255552 ) A1 5l i gy ) sl e il Abgional) ) el

Ledai (3 5k 530 gl A 5 Gl 5 analiag all 28 (Ul () o5 Al Hall A 8 Apaaladl) cila Aal)

2 )
VoY clae vee® 505 ALl 83 sall 50 ¢ G s daa) (pea il pe )
A Y ol ¢ g sl s il 5 g s ¢ ALalal 52 gad) 5 lal ¢ dia ¢ s )Y
USA, NJ, Cliffs Englewood Hall, Prentice Control, Quality D., Besterfield, -
.Ed, 6th .2000
- Oakland, J.S., Total Quality Management, Butterworth -¢
Heinemann, Oxford, 2nd. Ed., 2000
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name Course Hours .Code no
Al ad clelud) aas 368y

fibers Optical
i s L (3/1)4 421

Gl g gaall jobiaalls 40 gl GV &) 58l - 4 guall GLIY) il 5 (aladl (g giaal)

A guall - COlEaall A5 gaall CHLISU - alas WLty e LY A gl - i,
— Fiber optic basics —types of optical fiber — optical sources for optical fiber

.detectors for optical fiber -communications over fiber-optic —applications

a5 Lelae 48 a5 40 guall GOV Jae 4 ykas e o jeiilly Adaginnal) &l jlgall
A guall LgiDlitiie 5 LD 435 gl

Ll 3 gl GV G 5 sl a8 U (55 Al 5ol Al b Apaghail) il el

galoal

YA il g gl JRIal 6 e deal/a g el e Jily/a 0

cAelall g a5l g aall s sl 1o iy pmall 45 sual) oIV ol 58 (VA Caie algu -
.hth

.Abdul Al-Azzawi, Fiber Optics, CRC Press, 2007 -V
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name Course Marks Hours .Code no
Al da cleludl e 6<)

Optical instruments workshop
s 53 A (1) (1) 150 4/1)5 422

- AalA) 4y pead) paliall aladinly 4y peadl 4kl L83 ) seall 0 6S5 Cilaalil calad) 5 giaal)
caaball (L85 jeal g el B jea) Ao el (gudaill
shclaral) o)

(bl B Slead ASluall 5 4 ead) o) 2V e il

Slal) By lead Al 5 4y pead) o1 2 Y) e il

Datashour. <libudl (e Slead LSSl 5 4y pad) o) 3aY) e o il
chart .Snell diw cilade (ase lead LSSl 5 4y jead) o) 32l e o yeill
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Image formation using different elements- Applications on projecting

.systems and spectrophotometry devices
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1- .Chris Velzel, A course in lens design, Springer, 2016

2- :A. Glassner. An introduction to ray tracing, San Francisco, Calif
.Morgan Kaufmann, 2007

3- ,P. Mouriulis and J. Macdonald, Geometrical optics and optical design

; D. Malacara and Z. Malacara, Handbook of lens Design, New York -4 .1997

; Basel

Hong Kong : M. Dekker, cop, 1994
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,Basics of image processing techniques and algorithms: image preprocessing
filters, image enhancement, edge detection, image segmentation. Basics of
computer vision techniques: Lighting, optics, Camera model, Camera calibration
and surface reconstruction, stereo camera system - transfer standards, correlation
and stereo vision. Applications: interior surveillance, bar code scanning, object

.recognition, 3D scanning, 3D tracking

.@%JJM\HMQM\AJ\GA\JQ?\M\@L%J&MM

Leilidat s conlally ) guall dalldd bl Ganl 48 jnp dsanlsll) s iall

e E\ .
1- Pedram Azad, Tilo Cockle, R. Dillmann, Computer Vision: Principles and

Practice, Elektor Electronics Publishing, 2008
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different methods for thin films preparation- methods for measuring thickness of

thin films- optical properties of thin films- measuring optical properties of thin

films by reflection and transmission- applications of thin films

Lealnlat 5 a5 5 308l il ypiand S 2y Abaglonal) i geal

A e 8 2 S L (o) 56 e et il

il
1- ,0.S. Hearvens, Optical Properties of thin solid Films, New York: Dover

1991

2- H.A.Macleod, Thin —Films Optical Filters, CRC Press, Taylor & Francis
.Group,2017
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Complete project (1) and writing a report with theoretical and experimental

.results
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The basic and scientific principles of: (Corneal topography - Keratometer and
placido’s disc - Pachy meter - Slit lamp - Direct ophthalmoscope and indirect
ophthalmoscope - Field of vision testing - Visual acuity testing - (OCT) optical

.(coherence tomography

sl il (84 a5 el (e dalid o) gl Calldall el jABagtial) <l gl

dadiine 4y a3 jeal o paall palall Gand) e o paill (e lldal) (S sApanlail) cila jial)
Osall ol

)
1- kanski .j and Bousling B., Clinical ophthalmology, Saunders Ltd,7th edition
2012

Elkingto A ., Clinical optics, Wiley-Blackwell, 4th edition 2012 -2
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:Content

Introduction to the fundamentals and concepts of marketing and e-commerce - the types of
marketing methods and e-commerce - elements and components and marketing applications
and e-commerce - methodologies and design and build e-commerce applications - Security
and Privacy on the Internet in general and the secret tools in particular to methods of marketing
and e-commerce - Ways to enhance the confidentiality of information elements - special ways
of marketing software and e-commerce - Local and global process models for e- commerce
applications on the World Wide Web - Alonfomedia revolution (information media) and their

.use in methods of marketing and e-commerce
Gl g1 530 5 (3 kg calldall alall: Adagiosal) il lgal)
A g IV 8 a5 guaill 3k g )il e i) e el oSty Apapladl) cila Aall
falal
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J. Wilmshurt and A. Mackay, the Fundamentals and Practice of Marketing, [S.L.] -Y
.ROUTLEDGE, 2017 :
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