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 انًمزر  اْذاف .8
يغ ذٕضٛخ ػًهٛح  سَٕار )انرظٕٚز تانًٕجاخ فٕق انظٕذٛح(انرؼزٚف تجٓاس ان .1 اهذاف الوادة الذراسيت

 .ِذطٕراكرشافّ ٔكٛفٛح 

سَٕار )انرظٕٚز تانًٕجاخ فٕق انظٕذٛح(، ٔتالأخض انانرؼزٚف تًكَٕاخ جٓاس  .2

انثزٔب )انرزاَذٕٚسز(، ٔيٕضغ ٔٔظٛفح كم يكٌٕ يغ دٔرِ يٍ انُادٛح 

 انفٛشٚائٛح ٔانُٓذسٛح ٔانرمُٛح.

ٔاجشاء انجٓاس ٔخٕاص يظفٕفاخ انظٕر ٔانؼٕايم انًؤثزج  تإَٔاعانرؼزٚف  .3

 تٕضٕح انظٕر ٔانرؼزٚف تانرطثٛماخ الأخزٖ نهجٓاس.

سَٕار )انرظٕٚز تانًٕجاخ فٕق انظٕذٛح( ٔخظائظٓا انأًَاط انرظٕٚز تشزح  .4

 ٔاسرخذاياذٓا.

 اسرزاذٛجٛاخ انرؼهٛى ٔانرؼهى  .9
 انًذاضزج انًُٓجٛح   -1 الاستراتيجيت

 انرطثٛك انؼًهٙ      -2

 ذمارٚز، سًُار -3

 ذؼهًٛٛحيماطغ فٛذٕٚٚح  -4

 

 تُٛح انًمزر .10
هخرجاث التعلن  الساعاث  الأسبوع 

 الوطلوبت 

اسن الوحذة او 

 الووضوع 

 طريقت التقيين  طريقت التعلن 



ٚرؼزف انطانة ػهٗ أجشاء  4 1

سَٕار ٔيكَٕاخ اجٓشج ان

)انرظٕٚز تانًٕجاخ فٕق 

ٔإَاػٓا ٔاسرخذاياذٓا  انظٕذٛح(

  ٔانخظائض انفٛشٚائٛح نٓا

 Introduction 

 Waves 

-Transverse waves 

-sound waves 

ػزع انًذاضزج 

ٔشزدٓا ٔيُالشرٓا 

 يغ انطهثح 

 كٕساخ-ذمارٚز

ٔاخرثاراخ شفٓٛح 

 ٔذذزٚزٚح

ٚرؼزف انطانة ػهٗ أجشاء  4 2

سَٕار ٔيكَٕاخ اجٓشج ان

)انرظٕٚز تانًٕجاخ فٕق 

 ٔإَاػٓا ٔاسرخذاياذٓا   انظٕذٛح(

 Frequency, speed and 

wavelength 

-Frenquency 

-Speed 

-wavelength 

-Phase 

ػزع انًذاضزج 

ٔشزدٓا ٔيُالشرٓا 

 يغ انطهثح 

 كٕساخ-ذمارٚز

ٔاخرثاراخ شفٓٛح 

 ٔذذزٚزٚح

ٚرؼزف انطانة ػهٗ أجشاء  4 3

سَٕار ٔيكَٕاخ اجٓشج ان

)انرظٕٚز تانًٕجاخ فٕق 

 ٔإَاػٓا ٔاسرخذاياذٓا   انظٕذٛح(

-Pressure 

-Intensity 

-Power 

 

ػزع انًذاضزج 

ٔشزدٓا ٔيُالشرٓا 

 يغ انطهثح 

 كٕساخ-ذمارٚز

ٔاخرثاراخ شفٓٛح 

 ٔذذزٚزٚح

ٚرؼزف انطانة ػهٗ أجشاء  4 4

سَٕار ٔيكَٕاخ اجٓشج ان

)انرظٕٚز تانًٕجاخ فٕق 

 ٔإَاػٓا ٔاسرخذاياذٓا   انظٕذٛح(

 Speed of sound 

-Frequency and 

wavelengths used in 

diagnisis 

ػزع انًذاضزج 

ٔشزدٓا ٔيُالشرٓا 

 يغ انطهثح 

 كٕساخ-ذمارٚز

 ٔاخرثاراخ شفٓٛح 

 ذذزٚزٚحٔ

ٚرؼزف انطانة ػهٗ أجشاء  4 5

سَٕار ٔيكَٕاخ اجٓشج ان

)انرظٕٚز تانًٕجاخ فٕق 

 ٔإَاػٓا ٔاسرخذاياذٓا   انظٕذٛح(

 Reflection of Ultrasound 

waves 

-Acoustic impedance 

ػزع انًذاضزج 

ٔشزدٓا ٔيُالشرٓا 

 يغ انطهثح 

 كٕساخ-ذمارٚز

ٔاخرثاراخ شفٓٛح 

 ٔذذزٚزٚح

ٚرؼزف انطانة ػهٗ أجشاء  4 6

سَٕار ٔيكَٕاخ اجٓشج ان

)انرظٕٚز تانًٕجاخ فٕق 

 ٔإَاػٓا ٔاسرخذاياذٓا   انظٕذٛح(

- Reflection  

- The law of reflection 

ػزع انًذاضزج 

ٔشزدٓا ٔيُالشرٓا 

 يغ انطهثح 

 كٕساخ-ذمارٚز

ٔاخرثاراخ شفٓٛح 

 ٔذذزٚزٚح

ٚرؼزف انطانة ػهٗ أجشاء  4 7

سَٕار ٔيكَٕاخ اجٓشج ان

)انرظٕٚز تانًٕجاخ فٕق 

 ٔإَاػٓا ٔاسرخذاياذٓا   انظٕذٛح(

- Scattering   

- Diffuse reflection 

ػزع انًذاضزج 

ٔشزدٓا ٔيُالشرٓا 

 يغ انطهثح 

 كٕساخ-ذمارٚز

ٔاخرثاراخ شفٓٛح 

 ٔذذزٚزٚح

ٚرؼزف انطانة ػهٗ أجشاء  4 8

سَٕار ٔيكَٕاخ اجٓشج ان

)انرظٕٚز تانًٕجاخ فٕق 

 ٔإَاػٓا ٔاسرخذاياذٓا   انظٕذٛح(

- Refraction 

ػزع انًذاضزج 

ٔشزدٓا ٔيُالشرٓا 

 يغ انطهثح 

 كٕساخ-ذمارٚز

ٔاخرثاراخ شفٓٛح 

 ٔذذزٚزٚح

ػهٗ أجشاء ٚرؼزف انطانة  4 9

سَٕار ٔيكَٕاخ اجٓشج ان

)انرظٕٚز تانًٕجاخ فٕق 

 ٔإَاػٓا ٔاسرخذاياذٓا   انظٕذٛح(

- Attenuation   

- Absorption  

- Dependence on frequency 

ػزع انًذاضزج 

ٔشزدٓا ٔيُالشرٓا 

 يغ انطهثح

 

 كٕساخ-ذمارٚز

ٔاخرثاراخ شفٓٛح 

 ٔذذزٚزٚح

ٚرؼزف انطانة ػهٗ أجشاء  4 10

سَٕار اجٓشج انٔيكَٕاخ 

)انرظٕٚز تانًٕجاخ فٕق 

 ٔإَاػٓا ٔاسرخذاياذٓا   انظٕذٛح(

  Ultrasound beams  

  - Interference of wave 

ػزع انًذاضزج 

ٔشزدٓا ٔيُالشرٓا 

 يغ انطهثح 

 كٕساخ-ذمارٚز

ٔاخرثاراخ شفٓٛح 

 ٔذذزٚزٚح

ٚرؼزف انطانة ػهٗ أجشاء  4 11

سَٕار ٔيكَٕاخ اجٓشج ان

)انرظٕٚز تانًٕجاخ فٕق 

- Diffraction  

    -Ultrasound beams from       

practical sources 

ػزع انًذاضزج 

ٔشزدٓا ٔيُالشرٓا 

 يغ انطهثح 

 كٕساخ-ذمارٚز

ٔاخرثاراخ شفٓٛح 

 ٔذذزٚزٚح



 ذمٛٛى انًمزر .11
ػهٗ ٔفك انًٓاو انًكهف تٓا انطانة يثم انرذضٛز انٕٛيٙ ٔالايرذاَاخ انٕٛيٛح ٔانشفٕٚح ٔانشٓزٚح ٔانرذزٚزٚح    100ذٕسٚغ انذرجح يٍ 

 ٔانرمارٚز .... انخ 

 يظادر انرؼهى ٔانرذرٚس  .12
 M. Radhi Al-Qurayshi and H. Qasim. AL-Mosawi " Radiation Physics .1 ـ انكرة انًمزرج انًطهٕتح 1

and its applications in diagnostic radiological techniques",  Middle 

Technical University (MTU), Iraq, (2015). 

2. Hoskins PR, Martin K, Thrush A, editors. Diagnostic ultrasound: 

physics and equipment. CRC Press; 2019 Apr 29. 
  ٛسٛح )انًظادر(  ـ انًزاجغ انزئ2

1. Thayalan, K., and Ramamoorthy Ravichandran. 

2.  The physics of radiology and imaging. JP Medical Ltd, 2014. 

ـ انكرة ٔانًزاجغ انرٙ ٕٚطٗ تٓا 3

 ( نًجلاخ انؼهًٛح , انرمارٚز ,....) ا

1. Perry Sprawls, “Physical principles of medical imaging”, 2nd Edition 

2. Lee W. Goldman, “Principles of CT and CT Technology” , Journal of 

Nuclear Medicine Technology  

 ـ انًزاجغ الانكرزَٔٛح,  4

 يٕالغ الاَرزَٛد 
 Radiopaedia.org 

 radktob.wordpress.com 

 radspe.com 

 radiogyan.com 

  

 

 

 

 ٔإَاػٓا ٔاسرخذاياذٓا   انظٕذٛح(

ٚرؼزف انطانة ػهٗ أجشاء  4 12

سَٕار ٔيكَٕاخ اجٓشج ان

)انرظٕٚز تانًٕجاخ فٕق 

 ٔإَاػٓا ٔاسرخذاياذٓا   انظٕذٛح(

     The plane disc source 

- Focusing 

- The ultrasound pulse 

The pulse 

spectrum 

ػزع انًذاضزج 

ٔشزدٓا ٔيُالشرٓا 

 يغ انطهثح

 

 كٕساخ-ذمارٚز

ٔاخرثاراخ شفٓٛح 

 ٔذذزٚزٚح

ٚرؼزف انطانة ػهٗ أجشاء  4 13

سَٕار ٔيكَٕاخ اجٓشج ان

)انرظٕٚز تانًٕجاخ فٕق 

 ٔإَاػٓا ٔاسرخذاياذٓا   انظٕذٛح(

  Basic principles of Doppler  

- Doppler Effect  

- Doppler techniques  

Spectral Doppler 

ػزع انًذاضزج 

ٔشزدٓا ٔيُالشرٓا 

 يغ انطهثح

 

 كٕساخ-ذمارٚز

ٔاخرثاراخ شفٓٛح 

 ٔذذزٚزٚح

ٚرؼزف انطانة ػهٗ أجشاء  4 14

سَٕار ٔيكَٕاخ اجٓشج ان

)انرظٕٚز تانًٕجاخ فٕق 

 ٔإَاػٓا ٔاسرخذاياذٓا   انظٕذٛح(

         Aliasin                       

- Color flow Doppler 

ultrasound   

- Continuous wave Doppler 

ultrasound   

ػزع انًذاضزج 

ٔشزدٓا ٔيُالشرٓا 

 يغ انطهثح 

 كٕساخ-ذمارٚز

ٔاخرثاراخ شفٓٛح 

 ٔذذزٚزٚح

ٚرؼزف انطانة ػهٗ أجشاء  4 15

سَٕار ٔيكَٕاخ اجٓشج ان

)انرظٕٚز تانًٕجاخ فٕق 

 ٔإَاػٓا ٔاسرخذاياذٓا   انظٕذٛح(

- Pulse wave Doppler 

ultrasound   

- Spectral Doppler 

ultrasound 

ػزع انًذاضزج 

ٔشزدٓا ٔيُالشرٓا 

 يغ انطهثح 

 

 كٕساخ-ذمارٚز

ٔاخرثاراخ شفٓٛح 

 ٔذذزٚزٚح



Course Description Form 

13. Course Name: 

Physic of Ultrasound   

14. Course Code:  

MU0523106 

15. Semester / Year: 

3
rd

 Grade – 1
st 

Semester / 2026-2025 

16. Description Preparation Date: 

21/ 09 /2025 

17. Available Attendance Forms:  

Attendance 

18. Number of Credit Hours (Total) / Number of Units (Total) 

180\8 

19. Course administrator's name (mention all, if more than one name)  

 Asst. Lect. Amin Kadhum Awad 

amin.kadhm.amin@uomus.edu.iq 

20. Course Objectives  
Course Objectives 1. Introduction to ultrasound (sonography), including its discovery and 

development. 

2. Introduction to the components of a sonography (sonography) machine, 

particularly the transducer, and the position and function of each component, 

along with its physical, engineering, and technical role. 

3. Introduction to the types and parts of the machine, image array properties, 

factors affecting image clarity, and other applications of the device. 

4. Explanation of sonography (sonography) imaging modes, their 

characteristics, and their uses. 

21. Teaching and Learning Strategies  
Strategy 1- Methodological lecture 

2- Laboratory application (practical) 

3-  Seminar, Reports 

4-  Educational Videos 

22. Course Structure 
Week   Hours  Required Learning 

Outcomes  

Unit or subject 

name  

Learning 

method  

Evaluation 

method  



1 4 The student learns about 

the parts of ultrasound 

imaging systems, their 

types and uses. 

 Introduction 

 Waves 

-Transverse 

waves 

- sound waves 

Presentation, 

explanation and 

discussion of the 

lecture with 

students 

Reports, quizzes, 

oral and written 

tests 

2 4 The student learns about 

the parts of ultrasound 

imaging systems, their 

types and uses. 

 Frequency, 

speed and 

wavelength 

-Frenquency 

-Speed 

-wavelength 

-Phase 

Presentation, 

explanation and 

discussion of the 

lecture with 

students 

Reports, quizzes, 

oral and written 

tests 

3 4 The student learns about 

the parts of ultrasound 

imaging systems, their 

types and uses. 

-Pressure 

-Intensity 

-Power 

 

Presentation, 

explanation and 

discussion of the 

lecture with 

students 

Reports, quizzes, 

oral and written 

tests 

4 4 The student learns about 

the parts of ultrasound 

imaging systems, their 

types and uses. 

 Speed of 

sound 

-Frequency and 

wavelengths used in 

diagnisis 

Presentation, 

explanation and 

discussion of the 

lecture with 

students 

Reports, quizzes, 

oral and written 

tests 

5 4 The student learns about 

the parts of ultrasound 

imaging systems, their 

types and uses. 

 Reflection of 

Ultrasound 

waves 

-Acoustic impedance 

Presentation, 

explanation and 

discussion of the 

lecture with 

students 

Reports, quizzes, 

oral and written 

tests 

6 4 The student learns about 

the parts of ultrasound 

imaging systems, their 

types and uses. 

- Reflection  

The law of reflection 

Presentation, 

explanation and 

discussion of the 

lecture with 

students 

Reports, quizzes, 

oral and written 

tests 

7 4 The student learns about 

the parts of ultrasound 

imaging systems, their 

types and uses. 

- Scattering   

Diffuse reflection 

Presentation, 

explanation and 

discussion of the 

lecture with 

students 

Reports, quizzes, 

oral and written 

tests 



8 4 The student learns about 

the parts of ultrasound 

imaging systems, their 

types and uses. 
- Refraction 

Presentation, 

explanation and 

discussion of the 

lecture with 

students 

Reports, quizzes, 

oral and written 

tests 

9 4 The student learns about 

the parts of ultrasound 

imaging systems, their 

types and uses. 

- Attenuation   

- Absorption  

- Dependence     

on frequency 

Presentation, 

explanation and 

discussion of the 

lecture with 

students 

Reports, quizzes, 

oral and written 

tests 

10 4 The student learns about 

the parts of ultrasound 

imaging systems, their 

types and uses. 

  Ultrasound beams  

- Interference of 

wave 

Presentation, 

explanation and 

discussion of the 

lecture with 

students 

Reports, quizzes, 

oral and written 

tests 

11 4 The student learns about 

the parts of ultrasound 

imaging systems, their 

types and uses. 

- Diffraction  

    -Ultrasound beams 

from practical 

sources 

Presentation, 

explanation and 

discussion of the 

lecture with 

students 

Reports, quizzes, 

oral and written 

tests 

12 4 The student learns about 

the parts of ultrasound 

imaging systems, their 

types and uses. 

     The plane disc 

source 

- Focusing 

- The 

ultrasound 

pulse 

- The pulse spectrum 

Presentation, 

explanation and 

discussion of the 

lecture with 

students 

Reports, quizzes, 

oral and written 

tests 

13 4 The student learns about 

the parts of ultrasound 

imaging systems, their 

types and uses. 

  Basic principles 

of Doppler  

- Doppler 

Effect  

- Doppler 

techniques  

- Spectr

al Doppler 

Presentation, 

explanation and 

discussion of the 

lecture with 

students 

Reports, quizzes, 

oral and written 

tests 

14 4 The student learns about 

the parts of ultrasound 

imaging systems, their 

types and uses. 

         Aliasin          

- Color flow 

Doppler 

ultrasound   

Continuous wave 

Doppler ultrasound 

Presentation, 

explanation and 

discussion of the 

lecture with 

students 

Reports, quizzes, 

oral and written 

tests 



15 4 The student learns about 

the parts of ultrasound 

imaging systems, their 

types and uses. 

       Pulse wave 

Doppler ultrasound 

Spectral Doppler 

ultrasound 

Presentation, 

explanation and 

discussion of the 

lecture with 

students 

Reports, quizzes, 

oral and written 

tests 

      

23. Course Evaluation 
Distributing the score out of 100 according to the tasks assigned to the student such as daily preparation, 

daily oral, monthly, or written exams, reports .... etc  

24. Learning and Teaching Resources  
Required textbooks (curricular 

books, if any) 

1. M. Radhi Al-Qurayshi and H. Qasim. AL-Mosawi " Radiation 

Physics and its applications in diagnostic radiological techniques",  

Middle Technical University (MTU), Iraq, (2015). 

2. Hoskins PR, Martin K, Thrush A, editors. Diagnostic ultrasound: 

physics and equipment. CRC Press; 2019 Apr 29. 

Main references (sources)  

1. Thayalan, K., and Ramamoorthy Ravichandran. 

2. The physics of radiology and imaging. JP Medical Ltd, 2014. 

Recommended books and references 

(scientific journals, reports...) 

1. Perry Sprawls, “Physical principles of medical imaging”, 2nd 

Edition 

2. Lee W. Goldman, “Principles of CT and CT Technology” , Journal 

of Nuclear Medicine Technology  

Electronic References, Websites  Radiopaedia.org 

 radktob.wordpress.com 

 radspe.com 

 radiogyan.com 

 

 

 

 

 

 
 


