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Beynin ve sinir sisteminin anatomik ve fizyolojik temellerini
anlamak, d6nemli hastaliklarini agciklamak ve bu hastaliklarin
teshis ve tedavisinde kullanilan yéntem ve teknolojileri
anlamak ve yeni tasarimlar 6nerebilmek.

DERSIN AMACI

1. Beynin, sinir sisteminin ve néronlarin organizasyonunu ve
temel calisma prensiplerini aciklayabilme.

2. Noéronlarda zar potansiyelinin olusumunu anlama,
modelleyebilme ve temel néroelektrofizyoloji kavramlarini
aciklayabilme.

OGRENME GIKTILARI

3. Noron zarlarinda aksiyon potansiyellerinin yayilimi ve
sinapslar arasi bilgi iletimini kavrayabilme.

4. Goz ve kulagin temel galisma prensiplerini ve hastaliklarini
aciklayabilme ve bu organlardaki noral problemlerin giderilmesi
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icin kullanilan teknolojileri listeleyebilme ve yeni teknolojilerin
gelistirilmesine dair fikirler ortaya koyabilme.

5. Beyin ve sinirlerin anatomik ve fonksiyonel gériintiilenme
yaklasimlarini karsilastirmali olarak agiklayabilme.

6. Beyin ve sinir sisteminde en sik karsilasilan hastaliklari
listeleyebilme ve bunlarin teshis ve tedavisinde kullanilan
teknolojileri karsilastirabilme ve yenilerinin gelistiriimesine dair
fikir ortaya koyabilme.

DERSIN ICERiGI

Noroanatominin temelleri

Temel noéroelektrofizyoloji

Noron zarlarindaki elektriksel faaliyetin (aksiyon
potansiyeli) modellenmesi

NOronun iizerinde ve noronlar arasi aksiyon
potansiyelinin iletimi

Kulak, duyma ve duymadaki néral hastaliklar, bunlarin
teshis ve tedavisi igin kullanilan teknolojiler

Beyin ve sinir sisteminin anatomik ve fizyolojik
gorintiilemesi

Beyin ve sinir sisteminin hastaliklarinin teshis ve tedavisi
icin kullanilan teknolojiler

GOz, gorme ve gormedeki noéral hastaliklar, bunlarin
teshis ve tedavisi igin kullanilan teknolojiler

HAFTALIK
AYRINTILI DERS
ICERIGI

HAFTA KONULAR
Teorik Dersler Uygulama
1 Derse motivasyon ve néroanatominin
temelleri
2 Temel noroelektrofizyoloji
3 Temel noroelektrofizyoloji
4 Noronlar tizerinde aksiyon potansiyelinin{HH modelinin

olusumu uygulanmasi

Noronlar lizerinde aksiyon potansiyelinin

5 . Sunum
modellenmesi
Aksiyon potansiyelinin yayilmasi ve
6 sinapslarda elektriksel impulslarin
iletimi
Sinaptik iletimde rol alan kanallar ve
7
transporterler (Arasinav I)
8 Yaygin beyin-sinir hastaliklan
9 Norogoériintiileme teknikleri I
10 Norogoériintiileme teknikleri II Makale sunumu
11 Noral hastaliklarin tedavisinde kullanilan
teknolojiler
12 Goziin anatomisi ve gérmenin fizyolojisi |Makale sunumu
13 Gorme rahatsizliklari ve bunlarin teshis |Mevcut ve yenilikgi
ve tedavisinde kullanilan teknolojiler teknoloji sunumlari
14 Kulak anatomisi ve duymanin fizyolojisi
15 isitme rahatsizliklari ve bunlarin teshis [|Mevcut ve yenilikgi

ve tedavisinde kullanilan teknolojiler teknoloji sunumlari

16

Final Sinavi
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DERS KITABI/MALZEMESI/ONERILEN KAYNAKLAR | DERS KITABI:

1. Notlar ve slaytlar

YARDIMCI KIiTAPLAR:

1. The Human Brain Book, Rita
Carter, Susan Aldridge, Martyn Page,
Steve Parker

DEGERLENDIRME
Yariyil (Yil) Ici Etkinlikleri Katki Yiizdesi %
_ Sayisi
Odevler 2 10
Sunumlar [> 30
Ara Sinavlar 1 25
Kisa Sinavlar 3 15
Final Sinavi 1 20
TOPLAM |100

Yariyil (Yil) Ici Etkinliklerinin Basari Notuna Katkisi 80
Yariyil (Yil) sonu sinavinin Basari Notuna Katkisi 20

TOPLAM 100
Dersin 6§renme, 6§jretme ve Degerlendirme Etkinlikleri Cercevesinde is yikiiniin
Hesaplanmasi
Etkinlikler Sayisi fs“;ae:)' {::;:)m Is Yukd
Teorik Ders Anlatimi 13 3 39
Ara Sinav ve Sinava Hazirlanma 1 20 20
Donem Sonu Sinavi ve Sinava Hazirlanma (1 30 30
Odev Calismasi 2 20 40
Derste Anlatilanlarin Tekrarlanmasi 13 2 26
Kisa Sinavlar 3 15 45
Sunum Hazirhgi 5 20 100
TOPLAM 40 103 300
AKTS KREDISININ HESAPLANMASI 300/30 10
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Program ve Ogrenme Giktilan Iliskisi*

Ders Program Ciktilar o
|o§ renme |pc1 [PG2 |pc3 [Pc4 [pPc5 |Pge
Ciktilan

6¢1 1 1 1 1 1 1

692 5 2 3 1 1 1

6¢3 4 2 2 1 2 2

6ca 1 2 4 2 2 3

695 3 3 4 2 2 3

6¢ce6 1 4 2 2 2 3

*Katki diizeyi:1 Cok Dlslik, 2 Dusuk, 3 Orta 4 Yuksek 5 Cok yliksek
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INDIVIDUAL COURSE DESCRIPTION

Course unit title

Neural Engineering

Course unit code

ECE 640

Type of course unit(compulsory, optional)

Elective

Level of Course Unit (Short cycle, first cycle, second

cycle, third cycle)

Second Cycle (M.Sc.),
Third Cycle (Ph.D.)

Number of ECTS Credits Allocated 10
Theoretical (hour/week) >
Practice (hour/week) °
Lab (hour/week) °
Every Year

Year of Study

Semester when the course unit is delivered

1 (Fall Semester)

Name of Lecturer(s)

Prof. Dr. Biilent Yiimaz

Mode of Delivery (face-to-face, Distance Learning)

Face-to-face

Language of Instruction (Turkish, English, German)

English

Prerequisities and co-re-requisities

None

Recommended Optional Programme Components (Ders
icin 6nerilen konular varsa yazilmasi, yoksa “yok” diye

belirtilmesi gerekir.)

Ability to read and
understand academic
journals in English

Work Placement(s)

None

Objectives of the
Course

To understand the anatomical and physiological fundamentals
of brain and neural systems, to explain important neural
diseases, and describe existing methods and technologies used
in diagnosis and treatment of these diseases and propose novel
designs.

LEARNING OUTCOMES

1. The skill to explain the organization and working mechanisms
of the brain, neural system and neurons.

2. The skill to describe the neuro-electrophysiological concepts
and formation of neural membrane potentials, to model the
action potentials on the neurons.

3. The skill to understand the propagation of action potentials

and the synaptic transmission.
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4. The skill to explain the fundamental principles and neural
diseases of vision and audition and to list the technologies used
in the treatment of these diseases.

5. The skill to compare the anatomical and functional
neuroimaging approaches.

6. The skill to list the most frequent brain and neural system
diseases and to compare the technologies used in the treatment
of these diseases.

e  Fundamentals of neuroanatomy

* Basic neuroelectrophysiology

* Modeling of electrical activity on neural membranes
(action potential)

* Actial potential propagation on a neuron and between

COURSE CONTENT neurons

* Eye, vision and related diseases, technologies used in
diagnosis and treatment of neural diseases of this organ

* Ear, audition and related diseases, technologies used in
diagnosis and treatment of neural diseases on this organ

« Anatomical and functional imaging of brain and neural
system

* Technologies used in the diagnosis and treatment of
brain and neural system

WEEK SUBJECTS
Theoretical Practice
Motivation of the course and basics of
1 neuroanatomy
2 Basic neuroelectrophysiology
3 Basic neuroelectrophysiology
4 Formation of action potentials on HH model
WEEKLY DETAILED neurons
COURSE CONTENT 5 Modeling of neural action potentials
Propagation of action potentials and
(15 weeks for semestrly 6 synaptic transmission of electrical
courses including impulse
midterm and final 7 Channels and transporters active in
exams, 30 weeks for synaptic transmission (Midterm Exam I)
yearly courses including 8 Anatomy of the eye and vision
midterm and final [physiology
exams) Neural problems in vision and
9 technologies used in diagnosis and Student
g 9 presentations
treatment of these problems
10 Anatomy of the ear and auditory Student
Lphysiology presentations
Neural problems in auditory system and
11 technologies used in diagnosis and
treatment of these problems (Midterm
Exam II)
12 Neuroimaging techniques I
13 Neuroimaging techniques II s:gs::ttations
14 Common neural diseases, techniques Student
used in the diagnosis and treatment of _[presentations
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these diseases

15 Paper presentations

16 Final Exam

Recommended or Required TEXTBOOK:
Reading

1. Notes and slides

|[IRECOMMENDED BOOKS:
1. The Human Brain Book, Rita Carter,
Susan Aldridge, Martyn Page, Steve Parker

ASSESSMENT
Term (or Year) Learning Activities Weight, %
Quantity
Homeworks 4 20
Presentation 2 10
Midterm Exams 2 30
Quizzes [> 15
Final Exam 1 25
TOTAL 100

Contribution of Term (year) Learning Activities to Success 75
Grade
Contribution of Final Exam to Success Grade 25

TOTAL 100

Planned Learning Activities, Teaching Methods, Evaluation Methods and Student
Workload

Activities Quantity |(Dr:|;::i)on {ﬁ:ilr;lvork Load
Lectures 13 3 39
Midterm Exam Preparation 2 25 Iso
Final Exam Preparation 1 25 25
Homework Studies 4 20 80
Repetition of the Topics 13 2 26
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Quizzes 5 8 40
Presentation Preparation 2 20 40
TOTAL 40 103 300
ECTS Credits 300/30 10

Contribution of Learning Outcomes to Program Outcomes*

Program Outcomes B
hﬁzgiﬁzs [po1 |po2 [PO3 [PO4 |PO5 |PO6
Lo 1 11|11 f1]1
LO 2 i I R M N
LO 3 4 1221 2]2
LO 4 11214121213
Lo 5 2 3[41212)3
LO 6 t 14212123

* Contribution level: 1 Very Low 2 Low 3 Medium 4 High 5 Very High




