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Dersin Ad1 Course Name
Miihendis Matematik Model Esas Fundamentals of Mathematical Modelling in Engineering
Ders Uygulamasi, Saat/Hafta
Kodu Yartyih Kredisi AKTS Kredisi (Course Implementation, Hours/\Week)
(Code) (Semester) (Local Credits) | (ECTS Credits) Ders (Theoretical) Uygula_ma Laboratuvar
(Tutorial) (Laboratory)
INS 226
INS 226E 3-4 3 5 3 0 0
Boliim / Program Ingaat Miihendisligi
(Department/Program) Civil Engineering
Dersin Tiirii Segmeli Dersin Dili Tiirk¢e-Ingilizce
(Course Type) Elective (Course Language) (Turkish-English)
Dersin Onkosullar
(Course Prerequisites) Yok/None
Dersin mesleki bilesene Temel Bilim Temel Miihendislik Miihendislik Tasarim Insan ve Toplum Bilim
katkisi, %0 (Basic Sciences) | (Engineering Science) (Engineering Design) (General Education)
(Course Category
by Content, %) 25 25 25 25

Dersin icerigi

(Course Description)

Model formasyonu. Kabuller. Matematik sorunun formiillendirilmesi. Model gegerliliginin smanmasi. Model
duyarliliginin ¢oziimlenmesi. Coziimlerin yorumlanmasi. Modelin karar, tasarim ve tahmin igin kullanilmasi.
Diferansiyel denklem temel fikir ve kavramlari. Biiyiime ve kiigiilme temel diferansiyel denklemleri.
Degiskenleri ayirabilen diferansiyel denklemler. birinci dereceden dogrusal diferansiyel denklem ile
modelleme. Tkinci dereceden diferansiyel denklem modellenmesi. Diferansiyel denklem takimi ve kaotik
davraniglar. Dinamik kaotik modelleme. Fraktal (kesirli) geometrisi modellemesi. Niifus modellemesi. Karbon
yaglanmasi. Su 1sinma ve soguma modelleri. Yapay bobrek makinasi modellemesi. Roket uguglari. Gol
modellemesi. Mekanik salinimlar. Bilgisayar uygulamalari.

Formulation of real models. Assumptions. Formulation of mathematical problems. Model validation. Solution
interpretation. Model use in explanation. Decision. Design and prediction. Differential equations for basic ideas
and concepts. Differential equations for growth and decay. Mathematical modeling. Variables separable
differential equations. Modeling with first order differential equations. Modeling with linear second order
differential equations. Non- linear second order differential equations. Systems of differential equations in
engineering and chaotic behaviors. Dynamic chaotic modeling. Fractal geometry modeling. Population models.
Carbon dating. Water heating and cooling models. Artificial kidney machine modeling. Rocket flights. Lake
modeling. Mechanical oscillations. Computer applications.

Dersin Amaci

(Course Objectives)

1. Miihendislere temel felsefi diisiince, mantik ve sozel bilgilerden basit formiillerin akilci olarak ¢ikarilmasini
anlamalarini saglamak.

2. Sozel distincelerle temel denklem ve miihendislikte kullanilan formiilleri gikarmak.

3. Ezberden kaginarak diisiince esasinda konulara akillica hakim olmak.

4. Olgiim degerlerinden gerekli modelleri ¢ikarmak.

1. Basic philosophical thoughts, logic and derivation of simple formulations by verbal information data are
given to engineers.

2. Derivation of basic equations and formulations based on linguistic thoughts.

3. Avoidance of memorization and dominate thoughts on basic subjects rationally.

4. Establishment of necessary models by measurement values.

Dersin Ogrenme
Ciktilar:

(Course Learning

Bu dersi basariyla gecen 6grenciler:

I. Hayatta kargilastiklar1 mithendislik sorunlarini akiler diisiince ¢ikarimlart ile ortaya koyabilmek.
I1. Miihendislikle ilgili veya ilgisiz olan sorunlarin nesnel ve sayisal ¢ikarimlarma yaklagik ¢oziimler
onerebilmek.

Outcomes) Student, who passed the course satisfactorily can:
I. Presentation of rational thought derivations and inference for engineers in their actual life.
I1. Suggestion of approximate derivations in an objective manner concerning problems that are directly or
indirectly related to engineering.
Ders Kitabi Zekai Sen, 2002, Bilimsel Diisiince ve Miihendislikte Matematik Modelleme Ilkel, Su Vakfi.
(Textbook) Zekai Sen, 2002, Modern Mantik, Bilge Kiiltiir Sanat, ISBN:975-8509-65-.

Burghes, D.N. and Borrie, M. S, 1981, Modelling with Differential Equation, John Wiley and Sons.

Diger Kaynaklar
(Other References)




Odevler ve Projeler

(Homework & Projects)

Ders boyunca verilen 6devler genel olarak 3 tanedir. Bunlar,

1. Sozel diisiince ile istediginiz bir konuyu esas alarak bunun gérsel fonksiyon(larini) ¢izerek

yaklasikta olsa matematik ifadesini bulunuz.
2. Akl eslesisi (matrisi) ile istediginiz bir olayr modelleyiniz.
3. Verilen bir sayisal veriden uygun bir modelin ¢ikarilmasi.

During the course there are in general 3 homeworks. These are,

1) Adopt any topic of your concern and based on linguistic information draw visual functions with

approximate mathematical modeling expressions.

2) Use the rationality matrix for modeling any event of your choice.

3) Derivation of a suitable model from a given set of numerical

data.

Laboratuvar YOK
Uygulamalan NOT APPLICABLE
(Laboratory Work)

Bilgisayar Kullanim
(Computer Use)

Tavsiye edilen Excel ve Matlab yazilimlaridir.

Excel and Matlab softwares are adviced.

Diger Uygulamalar
(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi
(Activities) (Quantity)

Degerlendirmede Katkisi, %
(Effects on Grading, %)

Y1l i¢i Smavlar 1
(Midterm Exams)

40

Kisa Smavlar
(Quizzes)

Odevler
(Homeworks)

10

Projeler
(Projects)

Dénem Odevi
(Term Paper)

Laboratuvar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)

50




DERS PLANI

Hafta Konular Ders Ciktisi
1 Bilimsel diisiince esaslar1 |
2 Felsefe, mantik, tlimdengelis, tiime varig |
3 Diistince ve model: Modelleme ilkeleri ve tahkik yontemleri I
4 Akailc (rasyonel) mantik yontemleri |
5 Analitik diisiince ve modelleme I
6 Akl eslesisi (matrisi) ve formiil ¢ikarma yontemleri |
7 Klasik matematik fonksiyonlarin anlamlari I
8 Sozel ifadelerden gorsel olarak gegerli fonksiyonlarin ¢ikarilmasi I
9 Deneyci yontemlerle modelleme I
10 Calkant1 ydntemleri ile modelleme I
11 Istatistik yontemlerle modelleme Il
12 Ihtimal yontemleri ile modelleme Il
13 Bulanik mantik basit ilkeleri I
14 Genel degerlendirme I

COURSE PLAN
. Course

Weeks Topics Outcomes
1 Scientific thought fundamentals I
2 Philosophy, logic, induction, deduction I
3 Thought and model: Modeling principles and control methods I
4 Rational logic models I
5 Analytical thought and modeling I
6 Rationality matrix and formulation derivation ways I
7 Meanings of classical mathematical functions ]
8 Valid formulation derivation from linguistical expressions ]
9 Experimental modeling techniques ]
10 Perturbation modeling techniques ]
11 Statistical modeling technigues ]
12 Probabilistic modeling techniques ]
13 Simple fuzzy logic modeling I

General evaluation




Dersin Ingaat Miihendisligi Programyla Iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
11213
a Matematik, fen bilimleri ve miihendislik bilgilerini uygulayabilme becerisi.
b ] Deney tasarlama, deney yapma, veri toplama, sonuglari analiz etme ve yorumlama becerisi.
Bir sistemi, Uriinii veya siireci ekonomik, cevre, sosyal, politik, etik, saglk ve giivenlik,
c yapilabilirlik ve siirdiirebilirlik gibi gercek¢i kisitlar ve kosullar altinda, belirli gereksinimleri
karsilayacak sekilde tasarlama becerisi.
d | Farklidisiplinli takimlarda ¢aligabilme becerisi. X
e | Miihendislik problemini belirleme, formiile etme ve ¢ozme becerisi. X
f Mesleki ve etik sorumluluklara sahip olma bilinci.
g | Etkin sozlii ve yazili iletisim Kurabilme becerisi.
h Miihendislik ¢oziimlerinin kiiresel ve toplumsal boyutlarda etkisini kavramak igin genis kapsamli X
bir egitime sahip olma 6zelligi.
i Yasam boyu 6grenmenin gerekliligi bilinci ve bunu yapabilme becerisi. X
j Giincel/¢agdas konulara iliskin bilgi sahibi olma 6zelligi. X
K Miihendislik uygulamalari i¢in gerekli teknikleri, cagdas miihendislik ve hesaplama donanimlarini X
kullanabilme becerisi.
1: Az Katki, 2. Kismi Katki, 3. Tam Katki
Relationship between the Course and the Civil Engineering Curriculum
Level of
Program Outcomes Contribution
1] 2 3
a an ability to apply knowledge of mathematics, science, and engineering X
b ] anability to design and conduct experiments, as well as to analyze and interpret data.
an ability to design a system, component, or process to meet desired needs within realistic
c constraints such as economic, environmental, social, political, ethical, health and safety,
manufacturability, and sustainability
d | anability to function on multidisciplinary teams. X
e an ability to identify, formulate, and solve engineering problems X
f an understanding of professional and ethical responsibility
g an ability to communicate effectively
h the broad education necessary to understand the impact of engineering solutions in a global, X
economic, environmental, and societal context
i a recognition of the need for, and an ability to engage in life-long learning X
j a knowledge of contemporary issues X
. kL ab_ility to use the techniques, skills, and modern engineering tools necessary for engineering X
practice.
1: Little Contribution, 2. Partial Contribution, 3. Full Contribution
Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)
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