BME 101 Biyomedikal Miihendisligine Giris

Universite, fakiilte ve bélimiin tanitimi, Yénetmelikler ve WEB sayfasi. Bilim ve teknolojinin tarihsel
gelisimi stresince Biyomedikal mihendisliginin dodusu; tip, mihendislik ve temel bilimlerle iligkileri;
guniimiizde ana galisma alanlari. Ogrencilerin, meslegin temel kavramlari, teknikleri ve yontemlerine
yonelik kitiphane arastirmalari ve sunumlari.

KiM 113 Kimya |

Maddenin kimyasal yapisi, 6zellikleri ve tepkimelerinin anlasilabilmesi igin gerekli temel bilgileri
kapsar. Atom teorisi, periyodik tablo, kimyasal bilesiklerin gesitleri, olusumlari ve yapilari, ¢gézeltilerin,
gazlarin, sivilarin ve katilarin kimyasi, termokimya ve termodinamigin temel kavramlari, tepkime
hizlari, asit-baz kavrami ve kimyasal dengenin prensipleri iglenir.

KiM 114 Kimya Il

Organik kimyanin temel konularini bir yariyila uygun, 6zl bir sekilde kapsar. Organik bilesiklerin
yapilari, izomerleri, resonans prensipleri, organik asit ve bazlar, alkanlar, sikloalkanlar, alkil
halojenurler, alkenler, alkinler, aromatik hidrokarbonlar, stereokimya, nukleofilik yer degistirme
reaksiyonlari, alkoller, eterler, epoksitler, aldehitler, ketonlar, karboksilik asitler, karboksilik asit
tirevleri ve aminler konulari islenir (Onkosul: KiM 113).

KiM 115 Kimya Laboratuvan

Genel kimya laboratuvarinda kullanilacak temel deney malzemelerinin tanitimi yapildiktan sonra
ayirma yontemleri, fiziksel ve kimyasal 6zelliklerinden faydalanarak maddelerin tanimlanmasi, sabit
oranlar kanunu, 6zkltle tayini, ¢ozelti hazirlanmasi, ¢dézinurlik ve ¢dzundrligu etkileyen faktorler,
asit-baz titrasyonu ile ilgili deneyler yapllir.

BME 201 Tibbi Biyoloji

Tibbi Biyoloji dersinde, biyomolekiller, hicrelerin yapisi, 6zellikleri ve islevleri, hiicre metabolizmasi;
hicre zarinin iglev ve yapisi; fotosentez; fermantasyon ve solunum; hiicre bélinmesi. Bakteri ve virls
gelisim mekanizmalari. MolekUler biyoloji: protein ve niukleik asitlerin analizi, molekuler diizeyde
mikroorganizmalar. Genetigin molekiler temeli. Gen transfer teknikleri. DNA kopyalama
mekanizmalari ve insan genetigi konulari islenir.

BME 203 Biyokimya

Biyolojik molekullerin yapi ve islevleri ile temel analiz tekniklerinin incelenmesi Biyokimyanin
temelleri.potansiyometrik yontemler ve pHmetre.Sulu ortamda zayif iliskiler. Protein yapisi ve
fonksiyonu. Enzim ve enzim kinetigi. Karbonhidratlar lipid ve metabolizmalari. Vitamin ve hormon.
Immunolijiye giris. Biyokimyasal enstrumantasyon;Kromotografik yontemlerin prensibi. Spektroskobi

BME 204 insan Anatomisi ve Fizyolojisi

insan Anatomisi ve Fizyolojisi dersinde Biyokimya ve hiicre biyolojisi konularinda temel bilgiler
verildikten sonra homeostasis, hiicre zarlarindan gegis islemi, doku tipleri ve viicut membranlari
konularinda temel bilgiler verilir. insan viicudundaki organ sistemlerinden deri, iskelet ve kas sistemi,
sinir sistemi, dolasim sistemi, solunum sistemi, sindirim sistemi ve bosaltim sistemlerinin temel
anatomi ve temel fizyolojileri 6gretildikten sonra Gireme sistemi ve endokrinolojiye giris konulari iglenir.

BME 211 Devre Teorisi

Devre elemanlari, direng devreleri, Ohm yasasi. Kirchoff yasalari. Devre ¢6zimleme ydntemleri,
digum-gerilim ve gdz-akim yéntemleri. Thevenin ve Norton esdegerleri. Endiktans ve sigag, seri ve
parallel baglantilar. Birinci dereceden RL ve RC devreleri. RLC devreleri. islemsel yiikseltecler.
Laplace donisimi, basamak ve dirtl iglevleri. Aktarim islevi.

BME 212 Biyomalzeme

Malzeme bilimi ve tip arasindaki iligki. Kristal ve kristal olmayan malzemelerin 6zellikleri. Dogal
biyolojik malzemeler. Yapay biyolojik malzemeler. Malzeme biliminin ortopedik cerrahiye ydnelik
uygulamalari. Polimer, seramik, sentetik ve diger implant malzemelerin mekanik, korozyon ve yuzey
Ozellikleri ve dokularla etkilesimleri. Kardiyoloji ve malzeme bilimi. Malzeme bilimi arastirma
yontemlerinin tip alanina uygulanmasi.



BME 222 Elektronik

Temel kati-hal ilkelerine giris: pn kesisim, kesisim 6ngerilimleme, atomik teori. Diyot modelleri ve
Ozellikleri. Diyot uygulamalari. Diyot devreleri, bu devrelerin analiz yéntemleri ve modelleri. Pratik diyot
uygulamalari. Cift kutuplu kesisim transistorleri (BJT), tasiyici profilleri, dahili akim modelleri, BJT
ongerilimleme devreleri. BJT yukseltecinin analiz ve dizayni. BJT yiukselteginin duraganhgi. Transistor
anahtarlama devreleri. Transistor testleri. FET, JFET ve MOSFET transistorler, bu transistorler igin
ongerilimleme, devre modelleri, devre analizleri ve devre dizaynlari. BJT ve FET devrelerinin
birlegtirilmesi. (Onkosul: BME 211).

BME 231 Sayisal Mantik Tasarimi

Bu ders kapsaminda; sayi ve kod sistemleri, Boolean cebri ve mantik kapilari, timlesik devreler,
mantik devresi sadelestirme yontemleri, birlesimsel mantik devreleri analizleri ve tasarimlari (toplayici,
cikarici, kodlayici, kod ¢bézucu, ¢ogullayici vb.), senkron ve asenkron ardigil mantik devresi analiz ve
tasarimlari, sayicilar ve kaydediciler, temel bilgisayar yapisi, hafizalar ve hafiz organizasyonu,
programlanabilir mantik devreleri, temel analog ve sayisal sistem bagdastirma elemanlari konulari
islenmektedir.

BME 234 Elektromanyetik Teori

Elektrostatik; Elektrik alan, Gauss Kanunu, iletkenler, Yalitkanlar, Kapasitrler. Manyetustatik;
Manyetik Kuvvet, Biot-Savart, Ampere Kanunu, Malzemelerin Manyetik Ozellikleri. Maxwell
Denklemleri; Faraday Kanunu, Deplasman Akimi. Elektromanyetik Dalgalar; Zamanda Harmonik
Alanlar, Kayipsiz Ortamda Diizlemler-Dalgalar, Kayipli Ortamda Elektromanyetik Dalgalar.

MAT 281 Dogrusal Cebir ve Diferansiyel Denklemler

Diferansiyel denklemler: tanimlar, geometri. Degiskenlerine ayrilabilen denklemler. Dogrusal
diferansiyel denklemler ve uygulamalari. Bernoulli denklemleri. Homojen denklemler. Tam diferansiyel
denklemler. Yiksek mertebe dogrusal diferansiyel denklemler. Dogrusal diferansiyel denklem
sistemleri. Matrisler ve matrisler cebri. Dogrusal denklem sistemleri. Gauss-Jordan eleme yontemi.
Determinantlar ve uygulamalari. R n uzayinda vektérler. Dogrusal bagimlilik/bagimsizlik. Taban ve
boyut kavramlari. Dogrusal donustmler ve matrisler. Matrislerin 6zdegerleri ve 6zvektorleri. Dogrusal
diferansiyel denklem sistemlerinin ¢6ziim ydéntemleri (Onkosul: MAT 152).

BME 300 Staj |
Ogrencilerin saglik diinyasini, galisma yasamini tanimalari amaciyla saglik ile ilgili kurum ve
kuruluglarda fiilen galismasidir.

BME 351 Miihendisler i¢in Fizyoloji |

Kan fizyolojisine giris;Kan hiicreleri ve 6zellikleri;Kan pihtilasmasi, enflamasyon tepkisi, pithtilasmanin
onlenmesi;Kan ve biyomalzeme etkilesimi;Malzemelerin fiziksel ve kimyasal 6zelliklerinin kan
uyumluguna etkisi;Vicut digl dolasim devre tasariminin kan uyumluguna etkisi;Kan uyumlugunu
arttirmakta kulanilan yéntemler;Kas fizyolojisine girig;Kas tipleri ve 6zellikleri;Kas-sinir kavsagdi, kas
kasilmasi;Sinir fizyolojisine giris;Sinir hiicresi 6zellikleri ve sinirsel elektriksel olaylarin incelenmesi.

BME 352 Miihendisler icin Fizyoloji Il

Kardiyovaskuler sisteme girig;Kalp ve elektriksel iletim;Kalpte elektriksel potansiyellerin olusumu ve
hicresel iletimi;Sempatik ve parasempatik sinir sistemlerinin kalp damar sistemini
kontroli;Hemodinaminin dizenlenmesi;Kan dolasimi, basing gradyani ve akisa karsi olusan
direng;Kan akisinin boélgesel dizenlenmesi ve etki eden kuvvetler;Solunum, ventilasyon, kismi basinc
etkisi;Vlcut ve dokular arasinda gaz degisiminin gaz kanunlari ile incelenmesi;Bosaltim sisteminde
filtrasyon ve geri emilim mekanizmalari;Kan basincinin nefron fonksiyonuna etkisi, filtrasyona etki
eden faktorler;Filtrasyon ve geri emilimin kontrol mekanizmalarin incelenmesi.

BME 311 Biyomekanik
Muhendislik mekaniginin insan kas-iskelet sistemine uygulanma yéntemleri. Dokularin mekanik
Ozellikleri. Kemik, kas, ve eklemlerin yapisal 6zellikleri ve mekanik analizi. Mekanik sistemlerin



dinamigi. Ortopedik malzemelerin mekanik yénden incelenmesi, malzemelerde gerilme ve birim
deformasyonlar. Biyomekanikle ilgili belli basli arastirma alanlariyla ¢6ziim bekleyen problemlerin
tanitiimasi.

BME 314 Biyomedikal Enstriimantasyon |

Biyomedikal Enstrimantasyon dersi, enstrimantasyonla ilgili temel kavramlara giris yapar. Temel
olgcme, standart ve birimler Uzerinde durulduktan sonra elektrodlar ve donustirtcuiler, Biyomedikal
yukseltecler, Elektrokardiyografi, Fizyolojik basing élgim ile ilgili temel prensipler ve fonokardiyografi,
Kan hacim ve akisi ile ilgili 6lgiim teknikleri, Diger kardiyovaskuler élgimler, Yasam destek Uniteleri:
defibrillatorler, kalp pilleri, kalp-akciger pompalari konulari iglenir.

BME 321 Sinyaller ve Sistemler

Surekli ve kesikli zaman sinyallerinin matematiksel gésterimi, bagimsiz degerlere dénusturilmesi, tek
ve ¢ift sinyal durumlari, birim adim ve birim i¢ctepi fonksiyonlari ve 6zelliklerinin incelenmesi.
Sistemlerin birbirleriyle olan ilgkilerinin incelenmesi. Dogrusal ve zamandan bagimsiz sistemler. Kesikli
zaman sinyallerinin igtepi seklinde gésterimi. Dogrusal ve zamandan bagimsiz sistemlerin 6zellikleri.
Raslantisal dogrusal ve zamandan bagimsiz sistemlerin diferansiyel ve fark denklemleri olarak
gOsterimi. Dogrusal ve zamandan badimsiz sistemlerin blok diagram olarak gdsterimi. Sirekli ve
kesikli zaman sinyallerinin Fourier serisi ile gosterimleri. Strekli ve kesikli zaman sinyalleri igin Fourier
dondsumleri. Filtreleme. Sirekli zaman sinyallerinin érneklenmesi ve 6érneklenmis sinyallerden sirekli
zaman sinyallerinin tekrar olusturulmasi. Laplace-déntsimi ve Z-déntsuma.

BME 325 Medikal Elektronik

Medikal Elektronik dersinde; A, B, C sinifi gii¢ ylkseltegler, ylkselteclerin (BJT, FET ve MOSFET)
dusuk ve yuksek frekans tepkileri, operasyonel ylukseltecler, operasyonel ylukseltecler kullanilarak
yapilan aktif stizgecler ve bunlarin frekans tepkileri, osilatérler ve gerilim dizenleyici devreler ve
bunlarin medikal alanindaki uygulamalari anlatilir. (Onkosul: BME 222).

BME 326 Radyasyon Fizigi

Radyasyonda kavramlar, Termal Radyasyon, Isin Kuantumlari (foton kavrami), Atomik Yapi ve
Radyasyon, Rontgen Isinlarinin Elde Edilmesi, Sagilmasi, Absorpsiyonu. Nukleer Yapi ve
Radyoaktivite. Radyasyon Sayaglari, Doz Tanimlari, Doz Olglimleri. Radyasyonun Etkileri.

SOS 330 Saglik Kurumlan igletmeciligi

Saglik Kurumlari, saglik kurumlarinda planlama, érgitleme, ylrtitme ve denetim fonksiyonlari,
hastane yonetimi ve kalite, saglik kurumlarinda teknoloji yonetimi (sartnameler, satinalma, koruyucu
bakim ve isletmecilik) konulari islenir.

BME 332 Biyomedikal Miihendisliginde Bilgisayar Uygulamalari

Tibbi informatik hasta verileri. Tibbi verilere edri uydurma ve interpolasyon. Tibbi sinyallerin
toplanmasi, saklanmasi, analizi. Bilgi sistemlerinin glivenirligi. Biyomedikal Miihendisliginde Tip,
farmakoloji ve Genetik gibi dallarda arastirma ve analiz amaciyla kullanilan yazilimlar ve MATLAB
uygulamalari. Algoritma, veri tabani ve simulasyon gelistirme teknikleri.

BME 341 Mikroiglemciler

Mikroislemci temelli sistemler ve tasarimi, yazilim ve donanim tasariminin butiinlestiriimesi. Bellekler,
giris/cikis elemanlari, kesmeler ve dncelikler. Papatya zincirleme tiru iletisimler. Hatlar, baglantilar,
zamanlama, mantik durumu ¢ézumleyicilerinin kullanimi ve mikroislemci gelistirme merkezleri.
Denetim programlamasi, bellekte kalici programlar ve programlama. 16, 32 ve 64 "bit" mimariler ve
dzellikleri. Eszamanl gok-gérevli kullanim ve sistem tasarimi (Onkosul: BME 231).

BME 400 Staj Il
Ogrencilerin Biyomedikal diinyasini, calisma yasamini tanimalari amaciyla biyomedikal ile ilgili kurum
ve kuruluslarda fiilen ¢alismasidir.

BME 424 Biyomedikal isaret isleme |
Kesikli zaman sinyalleri ve sistemleri, Z-déndsumunin tekrari, kesikli zaman Fourier ddnisuma, diger
dogrusal dénlistmler, kesikli zaman kosinlis donlsuma, kesikli zaman sints déntusumu, Hartley,



Hilbert, Walsh, Hadamart donistmleri, sayisal siizgegler, ¢oklu isaret islemeye giris, zaman frekans
gosterimine giris.

BME 425 Biyomedikal isaret isleme II

Biyoelektrik sinyallerin (EKG, EEG, EMG, ERG, ENG) 6zellikleri, sinyal diizeyleri, frekanslari ve
islenmesi. Konusma sinyalleri ile ilgili temel parametreler. Konusma sinyallerinin bilgisayar ortaminda
islenmesi ile ilgili teknikler. Gorlinti olusturma teknikleri. Goriinti sinyalinin kaynagina bagl olarak
gorinti isleme tekniklerinin belilenmesi ve bununla ilgili algoritmalar (Onkosul: BME 401).

BME 403 Biyoistatistik

Ogrencilerin, temel istatistik kavramlarini 6grenmeleri, istatistik problemlerine uyum saglamalari ve
yontemleri uygulamada kullanmalari istenmektedir. Frekans dagilim tablolari ve grafikler, tanitici
istatistikler: merkezi egilim dlc¢lleri , degisim dlguleri, klasik dagilimlar; binom ve poisson dagilimlari ,
normal dagilim, standart normal dagdilim; korelasyon ve regresyon analizi; SPSS uygulamari;
ornekleme dagilimi; hipotez kontroll, tek drnek z testi ve t testi; t dagilimi, bagimsiz iki grup
karsilastirmasi, bagimli iki grup karsilastirmasi, tek yonlu varyans analizi (ANOVA) konulari islenir.

BME 408 Sayisal Analiz ve Algoritmalar

Yaklasim, Yuvarlatma ve Kesme hatalari. Taylor serileri. Denklem kéklerinin bulunmasinda kullanilan
yéntemler. Dogrusal cebirsel denklemlerin ¢6zimu: Gaus eleme ve ayristirma yéntemleri.
Optimizasyon ve Golden bdlme algoritmasi. Egri uydurma: en kiigiik kareler regresyonu,
interpolasyon, Fourier yaklastirmasi ve Hizli Fourier dénlisiimii algoritmasi. Sayisal tiirev ve integral
alma metodlari. Adi Diferansiyal denklemler: Runge Kutta yontemleri, Katilik ve Gok adimli yontemler.
Kismi diferansiyel denklemler: Sonlu farklar yéntemi ve Sonlu elemanlar yéntemine giris. Ogrenilen
yontemlerin ve algoritmalarin Biyomedikal muhendisligi problemlerinde uygulanmasi.

BME 410 Biyoteknoloji

Biyoteknoloji dersinde, hiicre miihendisligi, doku miihendisligi, protein mihendisligi, akilli polimerler,
nanoteknoloji, yapay bdbrek, yapay kalp, gen tedavisi, karaciger destek sistemleri, biyoafinite
kromatografisi, ekstrakorporeal tedavi, biyoyongalar, molekuller gérintileme teknikleri, yapay deri ve
yapay kan konulari iglenir.

BME 411 Tibbi Goériintilleme Sistemleri

iki Boyutlu Sinyaller ve Sistemler, Cok Boyutlu Isaret isleme, Cok Boyutlu Fourier Déniisimii, X-Isinh
Gdruntileme Sistemleri, Sayisal Anjio Sistemleri, Bilgisayarli Tomografinin Matematiksel Temelleri,
Bilgisayarli Tomografide Gorintu Olusturma Yontemleri, Bilgisayarli Tomografinin Donanim ve
Yazilimlari, Ultrasonagrafi ve Renkli Gortintilemenin Temelleri, Ultrason Cihazlari ve Renkli Doppler
Ultrasonografinin Donanim ve Yazilimlari, Nikleer Tip ve Gama Kameralar, Gama Kameralarda
Gurdltinin Azaltiimasi, Manyetik Rezonans Gorlintileme Sistemleri, Manyetik Rezonansta Goriinti
Olusturma, Manyetik Rezonans Sistemleri Donanim ve Yazilimi.

BME 414 Tibbi Teknoloji Yonetimi

Hastane Yonetimi ve Klinik Mihendislik Merkezlerinin Gorev ve Sorumluluklari, Hastane Bilgi Sistemi,
Radyoloji Bilgi Sistemi, Biyomedikal Bilgi Sistemi, Tip Teknolojilerinin Yagam Dénguis, ileri Teknoloji
Uriint Tibbi Cihazlarin Faal Tutulmasinda Karsilagilan Gugliikler, Bakim Onarim Kalibrasyon
Planlamalari, Toplam Kalite Yénetimi, Radyoloji Cihazlarinin isletilmesi ve Yénetimi, Niikleer Tip
Cihazlarinin isletiimesi ve Yonetimi, Ameliyathaneve Yogun Bakim Merkezlerindeki Tibbi Cihazlarin
Yénetimi, Tibbi Gaz Sistemlerinin isletilmesi, Sterilizasyon Merkezlerinin Yénetimi, Tibbi Cihazlarda
Alt Yapi Sorunlari ve Géziumleri.

BME 415 Biyomedikal Enstriimantasyon Il

Biyomedikal Enstrumantasyon-I dersi; Beyin parametrelerinin lgimunde kullanilan sistemler,
Solunum sistemi ile ilgili 6lctimler, Solunum tedavi sistemleri, Yogun ve koroner bakim Uniteleri,
Ameliyathaneler ve elektro-cerrahi sistemleri, Klinik laboratuvar élgim sistemleri, Hemodiyaliz
sistemleri, Elektro-optik, Tibbi ultrasonik sistemler konularini isler.



BME 420 Tibbi Biligsim

Tibbi bilisim dersinde, saglik kurumlari ortami ve kuiltird, elektronik tibbi kayitlar, klinik bilgi sistemleri
(hastane, poliklinik, hemsirelik, laboratuar, eczacilik, radyoloji, vb), karar-destek sistemleri, klinik
arastirma ve tedavi sistemleri, teknoloji temin edilmesi ve saglik kurumlari ile ilgili kavramlar aktarilir.

BME 425 Fizyolojik Kontrol Sistemleri

Fizyolojik kontrol sistemleri dersinde, viicudun kimyasal bilesimi, molekuler kontrol mekanizmalari,
homeostatik mekanizmalar, néral kontrol mekanizmalari, sensér sistemleri, hormonal kontrol
mekanizmalari ve vicut hareketinin kontrollu bilgileri aktarilir.

BME 430 Genetik Teknolojisi

Genetik teknolojisi dersinde, genom haritalanmasi, klonlama, gen tedavisi , hedef hiicrelere
transgenlerin aktarilmasi i¢in yontemler , genlerde mutasyon taramasi, insan genomu, insan genomu
dizilimi , genetik teknolojisinde kullanilan yontemler ve geregler ile ilgili bilgiler aktarilir.

BME 435 Biyomedikal Miihendisliginde Se¢me Konular |

Biyolojik isaretlerin incelenmesi, isaretlerin siniflandiriimasi,. Tibbi cihazlarin kullaniminda karsilagilan
sorunlar. Tibbi cihazlarda gurilti azaltma yéntemleri. EKG isaretlerini degerlendiren diger dizenler.
Kan akig 6l¢im sistemleri. Defibrillatorler, kalp pilleri, Biyotelemetri sistemleri.

BME 440 Biyomedikal Miihendisliginde Se¢me Konular Il

Hastane glg¢ sistemleri, kompanzasyon, hastane genelinde, ameliyathanelerde ve yodun bakimda
topraklama yontemleri. Hastanelerde izolasyon ve elektriksel glivenlik. IEC 60364-7-710 standardinin
grup 2 odalarda uygulama yontemleri. Tibbi alanlarda 6zel tesisat kurallari, koruma yontemleri. CE
standardinin tibbi cihazlarda uygulama ydntemleri. Lazer tanitimi ve biyomedikalde uygulama
yontemleri.

BME 445 Biyomedikal Gériintii igleme

Sayisal Goriintii Olusturma ve Iki Boyutlu Sinyaller, Basit Gériintii isleme Algoritmalari, Gériinti
BolGtleme ve Dengeleme, Goruntllerin Katlanmasi, Goruntulerin Stzgeglenmesi, Kenar Algilama,
Goriintii Dénlgtimi, X-lsinli Gériintilerin islenmesi, Sayisal Anjio Gériintilerinin islenmesi,
Bilgisayarli Tomografide Goériinti Olusturma Algoritmalari, Bilgisayarli Tomografi Goériintilerinin
islenmesi, Ultrasonografi Gériintiilerinin islenmesi, Niikleer Tipta Gériinti isleme ve Guriiltiinin
Azaltiimasi, Manyetik Rezonans Goruntdlerinin islenmesi, Tibbi Gériintiilerin Arsivienmesi ve
lletiimesi.

BME 455 Biyoelektrik ve Biyomanyetik

Hucre Dlzeyinde Biyoelektrik Olaylar, Doku ve Organ Dizeyinde Biyoelektrik Olaylar.
Elektrokardiyografi, insan Viicudundaki Biyomanyetik Kaynaklar, Manyetoensefalografi,
Manyetokardiyografi.

BME 460 Akigkanlar Dinamigi

Akiskanlar Dinamigine giris. Akiigkanlar mekaniginin biyolojik sistemlerde tasinim uygulamalari.
Akislarin kinematigi, hidrostatik, madde korunumu iliskisi. Biyolojik sistemlerde akiglar, Poiseuille
akisli, Euler akigl, viskoz akiglar, Stoke akisi. Dolasim ve solunum sisteminde akiskanlar mekanigi.
Peristaltik hareketler. insan viicudunda diizenli ve diizensiz akislar.

BME 465 Nanoteknolojiye Girig

Nano yapi tanimi, nanoteknolojide molekuler temeller, plazma destekli nanoyapi
uretimi, karbon nanotup uretimi, nanopartikul uretim yontemleri, litrografik
yontemler, nanoyapi karakterizasyon teknikleri, nanoceviriciler, mikro ve
nanoelektromekanik yontemler.

BME 475 Kardiyovaskiiler Enstriimentasyon
Kardiyovaskuler Enstrimentasyon dersinde kalp ve damar sisteminin teshis ve tedavisinde kullanilan



yontemler islenecektir. Kalp ve damar sistemindeki patolojiler tanimlanicak ve tedavilerle ilgili bilgiler
verilecektir. Kullanilan malzemeler irdelenicek ve yeni teknolojiler ile ilgili bilgiler verilecektir.

BME 480 Ceviriciler ve Biyomedikal Uygulamalari

Temel donustiricu ve sensor yapilari ile bunlarin temel karakteristikleri, Yogun
kullanilan geviriciler ile daha yeni bazi donusturuaculerin(hall etkisi, piezoelektrik etki,
piroelektrik etki vb.) prensipleri, Elektrokimyasal geviriciler, Butlin bu geviricilere ait
temel devreler ve bazi 6zel biyomedikal uygulamalari.

BME 485 Mikroskobik GoruntulemeMikroskop nedir, Mikroskop ile ilgili temel
kavramlar (her bolimde mikroskop g¢esidine gore devam edecek), Mikroskop gesitleri
ve bunlarin avantaj ve dezavantajlari, Kullanim alanlari, Bu mikroskoplarin temel
Ozellikleri ve ¢alisma prensipleri, Mikroskoplarin icerdigi 6zel parca ve bolumler.

BME 491 Bitirme Projesi |

Bagimsiz arastirma ve uygulamaya ydnelik olarak bir 6gretim elemaninin danismanhdinda bir proje
calismasi yapilarak proje raporunun hazirlanmasini kapsar. Verilen projeler bir veya BME 492 dersini
de kapsayacak bicimde iki ddnemlik olabilir. Grup veya bireysel dizeyde bir biyomedikal analiz ve
tasarim projesi. Problemin belirlenmesi, ¢6zim igin alternatif yaklagimlarin tespiti. Dénemlik bitirme
projeleri bagimsiz olabilecedi gibi ardigik ¢calismalar seklinde de olabilir.

BME 492 Bitirme Projesi ll

Bagimsiz arastirma ve uygulamaya ydnelik olarak bir 6gretim elemaninin danismanhidinda bir proje
calismasi yapilarak proje raporunun hazirlanmasini kapsar. Verilen projeler bir veya BME 491 dersini
de kapsayacak bigimde iki donemlik olabilir. Grup veya bireysel diizeyde bir biyomedikal analiz ve
tasarim projesi. Problemin belirlenmesi, ¢6zim igin alternatif yaklagimlarin tespiti. Dénemlik bitirme
projeleri bagimsiz olabilecegi gibi ardisik ¢alismalar seklinde de olabilir (Onkosul: BME 491).

BME 101 Introduction to Biomedical Engineering

Introduction of University, Engineering faculty and the department, History and development of
Biomedical Engineering with the development of Science and Technology. Medicine, Engineering,
and their relations with basic sciences. Basic working areas, Library research and presentations of
the students about the basic concepts and techniques.

KiM 113 Chemistry |

Chemistry | gives the elementary principles to understand the chemical structure, properties and
the reactions of the matter. The matter and the atomic theory, the classes, nomenclature and the
reactions of the chemical compounds, stoichiometry, chemical bonding, structures of the
compounds and the geometry of the molecules, acids and bases, the chemistry of gases, the
principles of thermo chemistry, liquids and the intermolecular forces are thought.

KiM 114 Chemistry I

This course covers the basic subjects of organic chemistry in an organization that is suitable to a
one semester course. The structures of organic compounds, isomers, principles of resonance,
organic acids and bases, alkanes, cycloalkanes, alkyl halides, alkenes, alkynes, aromatic
hydrocarbons, stereochemistry, nucleophilic substitution reactions, alcohols, ethers, epoxides,
aldehydes, ketones, carboxylic acids, carboxylic acid derivatives and amines are covered.

KiM 115 Chemistry Laboratory

Basic chemical apparatus are introduced. Experiments related with separation techniques,
identification of substances by using their physical and chemical properties, the law of definite



proportions, determination of density, solution preparation, solubility and factors affecting
solubility, acid-base titrations are done.

BME 201 Medical Biology

This course introduces concepts of biomolecules, cell structure, properties and functions, cell
metabolism; structures and functions of cell membrane; photosynthesis, fermentation and
respiration; cell division. Development mechanisms for bacteria and virus. Molecular biology:
analysis of proteins and nucleic acids. Basic molecular genetics. Gene transfer techniques. DNA
copying mechanisms. Human genetics.

BME 203 Biochemistry

This course deals with the structure and function of biological molecules including the basic
techniques for analysis. Fundamentals of biochemistry.pHmeter and potentiometric methods.Acid
base interactions.protein structure and functionality. Enzyme and enzyme kinetic.carbonhydrate,
lipid and metabolism.vitamine and hormone. Introduction to the immunology. Biochemistry and
instrumentation. Principles of chromography and spectroscopy.

BME 204 Human Anatomy and Physiology

After a short review of biochemistry and cell biology, homeostasis, membrane transport types,
tissue types, basic anatomy and physiology of body membranes, skin, skeletal system, muscular
system, nervous system, circulatory system, respiratory system, digestive system and excretory
system are covered in this course. Introductory knowledge in reproductive and endocrine systems
are given.

BME 211 Circuit Theory

Circuit elements, resistive circuits, Ohm’s law. Kirchhoff’s current and voltage laws. Circuit analysis
techniques, node-voltage, mesh-current methods, superposition method. Thevenin and Norton
equivalents.Source transformation. Inductors and capacitors, series and parallel connections. First
order RL and RC circuits. RLC circuits. Natural and step response of RLC circuits. Operational
Amplifiers and basic circuit configurations. Step function, impulse function. Transfer function.
BME 212 Biomaterials

Material science and relation between medicine. Properties of crystal and non-crystal materials.
Natural biological materials. Artificial biologic materials. Applications of material sciences in
orthopedic surgery. Mechanics, corrosive and surface properties, tissue reactions of polymers,
ceramics, synthetic and other materials. Cardiology and material science. Medical applications of
researches in material sciences.

BME 222 Electronics

Fundamental solid-state principles: doping, PN junction, bias. Diode models and applications: load-
line analysis, AND/OR gates, rectifiers and voltage multipliers, clippers, clampers and Zener voltage
regulators. Bipolar junction transistors, PNP and NPN types, characteristics, common-emitter,
common-base and common-collector configurations, basic biasing circuits and applications. BJT
amplifiers. Switching networks. Field effect transistors, biasing circuits and applications. Junction
FET (JFET) and metal-oxide-semiconductor FET (MOSFET) transistors and applications. Analysis and
design of circuits with FET. Universal JFET bias curve. Combination BJT and FET networks.

BME 231 Digital Logic Design

The content of this course consists of the number and code systems, Boolean algebra, logic gates,
combinational circuit analysis and design, asynchronous and synchronous sequential circuit analysis
and design, registers and counters, basic computer unit, memory and memory organizations,
programmable logic circuits, and digital to analog and analog to digital converters.

BME 234 Electromagnetic Theory

Electrostatics; electric field, Gauss’s law conductors, dielectrics, magnetostatics; magnetic forces,
The Biot-Savart Law, Ampere’s Law, magnetic properties of materials. Maxwell’s Equations;
Faraday’s Law, displacement current. Electromagnetic waves; time-harmonic fields, plane waves in
lossless media, waves in lossy media.

MAT 281 Linear Algebra and Differential Equations

This course introduces basic concepts and methods of Linear Algebra and Differential Equations.
After a brief introduction including classification of Differential equations and geometric
interpretation of solutions, main types of First-order Differential equations, Higher-order Linear
differential equations and Systems of linear differential equations and methods of solving will be
studied. Then Matrix algebra, Systems of linear equations, Eigenvalues and eigenvectors of
matrices will be covered.

BME 300 Summer Practice |

The students work in the related instutions for 24 workdays, to learn the biomedical fields, and
observe the working conditions.



BME 351 Physiology for Engineers |

Biochemical reactions, solutions, bioenergetics, cell membrane structure, ionic channels and
membrane transport mechanisms. lonic equilibrium and membrane Potential, Nernst and Goldman-
Hodgkin-Katz Equations. Electrical Circuit Model of Cell Membrane, Action Potential, Synaptic
Conduction. Neurophysiology and EEG, Muscle Physiology and EMG

BME 352 Physiology for Engineers Il

This course introduces concepts of cardiovascular system, modeling and simulation of cardiovascular
system, calculations related to the cardiovascular system, respiratory system, modeling and
simulation of respiratory system, calculations related to the respiratory system, circulation system,
modeling and simulation of circulation system.

BME 311 Biomechanics

Application techniques of engineering mechanics to human muscle-skeletal systems. Mechanical
properties of tissues. Structural properties and mechanical analysis of bones, muscles and joints.
Dynamics of mechanical systems. Investigation of orthopedic materials through mechanical
procedures, stress and strain applications of implantation materials. Description of basic research
areas related to biomechanics and problems which need to be solved in the future.

BME 314 Biomedical Instrumentation |

This course introduces basic concepts of medical instrumentation. After reviewing basic
measurements, standards and units, Principles of electrodes and transducers, Biopotential
electrodes. Biopotential amplifiers. Electrocardiography. Basic principles related to physiological
pressure measurements and phonocardiography. Measurement techniques of blood flow and volume
of blood flow. Other cardiovascular measurements. Therapeutic and prosthetic devices:
defibrilators, pace-makers, heart-lung pumps will be covered.

BME 321 Signals and Systems

Continuous-time (CT) and discrete-time (DT) signals. CT and DT systems properties. Interconnection
of the systems. Linear time-invariant systems (LTl): CT and DT unit impulse response, convolution
sum and convolution integral. Causal LTI systems, described by differential and difference
equations. Fourier series representation of CT and DT periodic signals. Filtering, CT and DT filter
described by differential and difference equations, recursive and non-recursive filters. The CT
Fourier transform: aperiodic signals, the Fourier transform properties, examples. The DT Fourier
transform: convolution and multiplication properties, representation of aperiodic signals, duality.
BME 325 Medical Electronics

In the this course; power ampliers of A, B, C class, high and low frequency responses of amplifiers
(BJT, FET and MOSFET), operational amplifiers, active filters with operational amplifiers and it’s
frequency responses, oscillators and voltage regulators and in the medical field applications with
this concepts are teached.

BME 326 Radiation Physics

Fundamentals of Radiation, Thermal Radiation, Energy of Radiation (Photons), Atomic Structure as a
Source of Radiation. X-Rays, X-Ray Scattering. Nuclear Structure and Radioactivity, Radiation
Counters, Dose Measurements. The Biological Effects of Radiation

SOS 330 Management of Health Care Services

This course introduces health care services, planning in health care services, organization,
execution and inspection functions. Hospital administration and quality. Technology administrations
in health care services (Lists of conditions, purchase, protective care and management).

BME 332 Computer Applications in Biomedical Engineering

Medical information patient data. Approximation and Interpolation on Medical data. Collection,
storage and analysis of medical data. Numerical methods for solving equations that are used in
Biomedical Engineering. Methods for the solution linear algebraic equations. Error analysis. MATLAB
applications on Biomedical Engineering. Numerical integration and differentiation methods.

BME 341 Microprocessors

Microprocessor based systems and their design. Integration of hardware and software. Memories.
Input - Output elements. Interrupts and priorities, arithmetic logic unit, registers, daisy chain
transmission, lines and connections, timing considerations, usage of logic analysers, memory
resident programs and programming. 16, 32, 64 bit architectures and their properties, synchronous
and multitasking application, system design are teached.

BME 400 Summer Practice Il

The students work in the related companies for 24 workdays, to learn the biomedical fields, and
observe the working conditions.

BME 424 Biomedical Signal Processing |



Discrete-time signals and Systems: Basic sequences and sequence operations, properties of discrete-
time systems. Linear time-invariant systems: properties, forms of representation. The frequency-
domain representation, Fourier and z-transform, other linear transformations. Sampling of
continuous-time signals. Fundamental structures of digital filters and design of digital IR and FIR
filters.

BME 425 Biomedical Signal Processing I

Properties of bioelectric signals (EKG, EEG, EMG, ERG, ENG), signal levels, frequencies and
processing. Filtering for the artifacts in real-world biomedical signals, event detection algorithms
for ECG, EEG ve PCG, waveshape and waveform analysis, modeling biomedical systems, biomedical
image processing techniques.

BME 403 Biostatistics

This course reviews basic concepts and nature of statistical problems.

BME 408 Numerical Analysis and Algorithms

Solutions of linear algebraic equations: Gauss elimination, Decomposition and iterative methods.
Optimization and Golden section algorithm. Fourier approximation and Fast Fourier transform
algorithm. Numerical differentiation and integration. Ordinary differential equations: Runge Kutta
methods, Stiffness and Multistep methods, Boundary value and Eigenvalue problems. Partial
differential equations: Finite difference method and Introduction to Finite element method.
Application of methods and algorithms covered to Biyomedical engineering problems.

BME410 Biotechnology

This course introduces concepts of cell engineering, tissue engineering, protein engineering, smart
polymers, nanotechnology, artificial kidney, artificial heart, gene therapy, liver assist systems,
bioaffinity chromatography, extracorporeal therapy, biochips, molecular imaging techniques,
artificial skin and artificial blood.

BME 411 Medical Imaging Systems

Two dimensional signals and systems, Multi dimensional signal processing, Multi dimensional Fourier
Transform, X-ray imaging systems, Digital angiography systems, Basic principles in computed
tomography, Image reconstruction techniques in computed tomography, Hardware and software of
computed tomography, Basics of color image processing, Ultrasonography devices, hardware and
software of color doppler echocardiography, Nuclear medicine and gamma cameras, Noise reduction
in gamma cameras, Magnetic resonance imaging systems, Image reconstruction techniques in
magnetic resonance imaging systems, Hardware and software of magnetic resonance imaging
systems.

BME 414 Medical Technology Management

Hospital administration, organization and functions of the clinical engineering centers, Hospital
information system (HIS), Radiology information system (RIS), Biomedical information system (BIS),
Life cycle of medical instruments. Maintenance, repairment and calibration of high technology
devices. Maintenance, repairment and calibration planning. Total quality management. Operating
and management of radiology devices. Operating and management of nuclear medicine devices.
Operating and management of medical devices in critical care and operating rooms. Sterilization
and disinfection concepts, Management of sterilization centers in hospitals. Medical gas systems.
Substructure problems in medical devices and their solutions.

BME 415 Biomedical Instrumentation I

This course is the continuation of BME 314. Instrumentation for measuring brain functions, EEG and
EMG measurements, Human respiratory system and its measurements, Respiratory therapy
equipment, Intensive and coronary-care units, Operating rooms and electro-surgery systems,
Measurement systems of clinical laboratory, Hemodialysis systems, Electro-optics, Medical
ultrasonography, Electrical safety will be covered.

BME 420 Medical Informatics

This course introduces concepts of the healthcare environment and culture, electronic medical
records, clinical information systems (hospital, outpatient, nursing, laboratory, pharmacy,
radiology, etc.), decision-support systems, clinical research and health-assessment systems,
technology assessment, and healthcare business processes.

BME 425 Physiological Control Systems

This course introduces concepts of chemical composition of the body, molecular control
mechanisms, homeostatic mechanisms, neural control mechanisms, sensory systems, hormonal
control mechanisms and control of body movement.

BME 430 Genetic Technology



This course introduces concepts of mapping the genome, cloning, types of gene therapy, methods
for transferring transgenes into target cells, scanning genes for mutations, human genome,
sequencing the human genome, tools and methods for genetics technology.

BME 435 Selected Topics in Biomedical Engineering |

Investigation of biological signals. Classification of signals, problems in the usage of medical
devices. Noise decreasing techniques in medical devices. Other systems evaluating EKG signals.
Blood flow measurement systems.. Defibrillators, Biotelemetry systems.

BME 440 Selected Topics in Biomedical Engineering Il

Hospital power systems. Compensation. Importance and techniques of grounding in the hospitals,
operation rooms, and emergency rooms. Electrical Isolation and electrical security in the hospitals.
IEC 60364-7-710 standarts and application in group 2 rooms. Special wiring rules in medical areas.
Protection techniques. CE standards and quality standards in medical equipments and applications.
Introduction of lasers and application to biomedical engineering.

BME 445 Biomedical Image Processing

Digital image formation and two dimensional signals, Basic image processing algorithms, Image
segmentation and equalization, Two dimensional (image) convolution, Image filtering, Edge
detection, Image transforms, X-ray image processing, Image processing in Digital

angiography, Image reconstruction algorithms in computed tomography, Image processing in
Computed tomography, Image processing in Ultrasonography, Image processing and noise reduction
in Nuclear medicine, Image processing in Magnetic Resonance Imaging Systems, Medical image
archiving and communication systems.

BME 455 Bioelectricity and Biomagnetism

The Origin of Biopotentials (Cell) Volume Conductor Fields. Electrocardiography,

Biomagnetics, Magneto encephalography.

BME 460 Fluid Mechanics

Introduction to fluid dynamics. Application of fluid mechanics to biomedical systems. Kinematics of
fluid flow, types of flow in biological systems, Poiseulle flow, Euler flow, Viscous flow, Stoke flow.
Fluid dynamics in Circulatory and Respiratory systems. Peristaltic motions. Steady and un-steady
flows in living systems. Numerical modeling of fluids flows, implicit and explicit methods. Finite
difference and finite volume methods. Application of computational fluid dynamics to biological
flows.

BME 465 Introduction to Nanotechnology

Definition of nanostructure. Moleculer principles in nanoscience. Plasma aided nanoproduction. Carbon nanotube
synthesis. Carbon nanoparticle structures. Lithographic techniques. Characterisation techniques

of nanostructures.Nanotransducers. NEMS, MEMs

BME 470 Biomedical Optics

This course introduces basic concepts of optics. The course consists of the general principles of
light, ray, geometrics and fiber optic systems, lasers, interference and diffraction, tissue optics,
and biophotonic imaging.

BME 475 Cardiovascular Instrumentation

Cardiac electrophysiology, cardiac arrhythmias, biopotential electrodes, detection of arrhythmias,
cardiovascular biomaterials, implantable and external defibrilators, pacemakers, cardioversion and
defibrillation, hemodynamic models and parameters, measurement of blood pressure, blood flow
and volume, rotablators and opening of coronary artery constrictions, intracoronary ultrasound
imaging, revascularization using laser, and other emerging technologies.

BME 480 Transducers and Biomedical Applications

Definitions and concepts related to transducers and their characteristics, commonly used
transducers: Temperature, weight, flow, accelaration, motion, light, capacitive, inductive and
resistive transducers, piezoelectric and piroelectric transducers. Usage techniques, measurement
circuits and applications of transducers. Construction of biosensors using transducers.

BME 485 Microscopic Imaging

Structure of optic microscope, application fields, some properties, working principles of electron
microscope, varieties (SEM, TEM), application fields. Lazer confocal microscopy working principle,
scanning prob microscopy techniques (STM, AFM, SHPM, etc.), using as a nano device. Sample
preparation techniques for each microscopic imaging approach, advantages and disadvantages,
limitations and skills.

BME 491 Graduation Project |

Individual or team study for analysis and design of a biomedical project guided by an advisor.
Problem identification and establishing alternative approaches for solution. Analysis and design for



the best system. BME 491 can also be a complete work with following BME 492 companion or can be
individually proposed.

BME 492 Graduation Project Il

Individual or team study for analysis and design of a biomedical project guided by an advisor.
Problem identification and establishing alternative approaches for solution. Analysis and design for
the best system. BME 492 can also be a complete work with previous BME 491 companion or can be
individually proposed.



