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WA N WA N
WuU n 2 Wuu N 2
1 U183 (Course Work) laitioania 12 27
1.1 3v1U%AU - 19
1.2 3guaen - 8
2 Ineniinus ldesnin 12 12
3 srevrderuldtumiiein - 7
mirginsiunaaanangns Lidaendn 36 39
3.1.3 5189791
WA N WUU A 2
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1.1 F9109AU

fv a (% (X%

658511 WANATIAWALAITIAVUIALTNTLHTIA

Radiation Physics and Dosimetry
658512 WaAndN19TI@IUdY

Physics of Diagnostic Radiology
658513 Wandn195edTnw

Physics of Radiation Therapy
658514 Wandnsumanstinades

Physics of Nuclear Medicine
658515 $98713NEN

Radiobiology

19 “uenn
3 (3-0-6)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

1(1-0-2)



12

658516 nN13UpIiUSUNIIBAINTIE 2 (2-0-4)
Radiation Protection

658517 nsUszaRaNanIwAdviadmsuln@ndnisunne 2 (1-2-3)
Digital Image Processing for Medical Physicists

658520 UszaraanuidmiunisuiRaumendin 2 (2-0-4)
Comprehensive for Clinical Practice

658521 nsHnUURNIINedtnd wiutinia@ndniswnme 3(0-9-4)

Clinical Practice for Medical Physicists

1.2 Jynden liidesndn 8 Wiaehin
Tiiignaenieudail
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=] el ¢ 1 4 1 a
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658530 Msinvualdnsunssduarnsseiuaunmieiosemsfedinm - 2 (1-2-3)
Radiation Dosimetry and Quality Assurance of Radiation
Therapy Modalities

658531 AAUNUITENANIATIETNW 2 (1-2-3)
Clinical Application in Radiation Therapy

658532 n1sUszandlis1d8iinelunudidsnuikazuzsinenadn 2 (2-0-4)
Application of Radiobiology in Radiation Therapy and Clinical
Oncology

NHUIVIFIEINIRY
658533 msiansilandlusiusiditade 2 (1-2-3)
Physics Measurement in Diagnostic Radiology
658534  @TAUNANTNNINITUNNE 2 (1-2-3)
Medical Imaging Informatics
658535 n1sinvunaldnisudsduasmstvuausinasdludadufivanzay 2 (2-0-4)

Radiation Dosimetry and Optimization in Diagnostic Radiology
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658536 N1TIAUUIALTAITUNSIE Lazn13snEImenuLiunsed 2 (1-2-3)
NMNTAERNSHILARYS
Radiation Dosimetry and Radionuclei Therapy
in Nuclear Medicine Modalities

658537 ARNNUTEYNANILITANENIHIATES 2 (2-0-4)
Clinical Application in Nuclear Medicine

658538 N1SNAABUNIHANF I UUBAERTTILARYS 2 (1-2-3)

Physics Testing in Nuclear Medicine

@) Wiandeonssuneiviselli Tnoldsumudureureterasdiiviam
pg9loy 2 nuwhe
658540 WATANITITEAUTIATIINGT 2 (1-2-3)
Research Technique in Radiation Biology
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Basic and Advanced Concepts in Cancer Biology
658542 Aluladuaaonisdnouiilnes 2 (2-0-4)
Computed Tomography Technology
658543 T¥UUABNTIIABTINUNUNMTINYILAEN1TUELNALY 2 (2-0-4)
Computerized Radiation Treatment Planning System
and Application
658544 TANAuayn13UTTENATOINITAS NN NAILAUINRIIENULSIAS 2 (1-2-3)
Physics and Application of Magnetic Resonance Imaging
658545 aluladlalransou 2 (2-0-4)
Cyclotron Technology

2. wendwus lddesndn 12 wiaehna
658590 ANYITUNUS 1 LKW N WUU N 2 3 nehn
Thesis 1, Type A 2
658591 INYIUNUS 2 WU N WUU N 2 3 AVeIRl
Thesis 2, Type A 2
658592 INYIUNUS 3 WU N WUU N 2 6 AVeIRl
Thesis 3, Type A 2
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658510 setlgUTTIUMIMEIMANTAVAIN
Research Methodology in Health Science
658518 nYINAFERSENUSULNHANdN1SUING
Anatomy for Medical Physicists
658519 @3TinendmsutinWandnisunnd
Physiology for Medical Physicists
658570 &uuun 1
Seminar 1
658571 &uun 2

Seminar 2

3 (3-0-6)

1(1-0-2)

1(1-0-2)

1(0-2-1)

1(0-2-1)
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3.1.4 WHUNISANEN

LNU A LLUU N 2

658510

658511

658512

658513

658514

658515

658516

658517

658518

658519

JuTN 1
A1ANTSANYIAU

seleuisidumainemansaunin (ddundiein)
Research Methodology in Health Science (Non-credit)
Wandssduaznmsinvuialdnsuused

Radiation Physics and Dosimetry

Wandn93sditady

Physics of Diagnostic Radiology

Wandn193s@snw

Physics of Radiation Therapy
Wandnsnveanitindes

Physics of Nuclear Medicine

FedUINen

Radiobiology

N13U8sAUIUNTI89INSIE

Radiation Protection
nsUszanaNan WAIad s uTndndnIsunng
Digital Image Processing for Medical Physicists
nmelnaransausuiniandnisunmg (Wduniaein)
Anatomy for Medical Physicists (Non-credit)
@mendgwmsutini@ndnisunmd (lidumiiein)

Physiology for Medical Physicists (Non-credit)

EIEEY 14

3 (3-0-6)

3 (3-0-6)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

1 (1-0-2)

2 (2-0-4)

2 (1-2-3)

1 (1-0-2)

1 (1-0-2)
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658570 dunun 1 (laituniiein) 1(0-2-1)
Seminar 1 (Non-credit)

658xxx AV UGDN 2 (x-x-x)
Elective Course

658xxx AV UADN 2 (x-x-X)
Elective Course

658xxx AV UADN 2 (x-x-x)
Elective Course

658xxx IYADN 2 (x-x-X)
Elective Course

658590 ANEIUWUS 1 WNU N LUU N 2 3 Meia

Thesis 1, Type A 2

59U 11 Mu2enn
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Yulh 2
NANSANYIAY
658520 UszaraanuidmiunisuiRaumendin 2 (2-0-4)

Comprehensive for Clinical Practice

658521 n1sEnUURNseRdtind msutnHEndnswnng 3(0-9-4)
Clinical Practice for Medical Physicists

658571 dunun 2 (lidunmiiedin) 1(0-2-1)
Seminar 2 (Non-credit)

658591 ANGNUNUS 2 WU N WUU N 2

3 UUIBNA
Thesis 2, Type A 2
594 8 “uenn
MANsAnyIUane
658592 ANGNINUS 3 WU N WUU N 2 6 PUILAR
Thesis 3, Type A 2
59U 6 “uenn
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3.1.5 AN5UIYSI83Y

658510 se.J8UITITeMaINeAER TN 3 (3-0-6)

Research Methodology in Health Science

ANNTIIY dnvziazidinunensidy Usenvlarnizuiunisiay n1snvuatyninig
e fwlsuazanufgiu nmsiusiusndeya nMslesizideya N15TeulATITIaLaLII8AUNS
W NsUTzliuaudfe nsunaIdululd wazasserusTainidy wellan19I98RNIENI9A1Y
MIEARTAVAIN

Research definitions, characteristics and goals, types and research processes,
research problem determination, variables and hypothesis, data collection, data analysis,
proposal and research report writing, research evaluation, research application, ethics of

researchers, and research techniques in health sciences
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Radiation Physics and Dosimetry
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Overview of modern physics, atomic physics, nuclear physics, overview of non-
ionizing radiation physics, radioactivity and modes of radioactive decay, nuclear reactions
and nuclear energy, X-ray production, interactions of photon with matter, interactions of
charged particles with matter, interactions of neutron with matter, Monte Carlo Techniques,
radiation quantities and units, charged particle equilibrium, cavity theory, dosimetry

fundamental, dosimeters, gas- filled detector, semiconductor detector, integrating

dosimeters, small field dosimetry and new advanced in dosimeters
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Physics of Diagnostic Radiology
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X-ray production, exposure parameters and influence on image quality, Physics in
X-ray imaging for general radiography in both analog and digital systems, fluoroscopy and

interventional radiology, computed tomography, mammography, dental radiology and bone

densitometry, physics in magnetic resonance imaging and physics in ultrasound imaging
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Physics of Radiation Therapy
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Photon and electron radiation therapy, principles of physics in radiation therapy
equipment for teletherapy and brachytherapy machines, simulation, dose calculation,

treatment planning for various techniques of radiation therapy and verification, radiation

therapy information systems and principles of quality management in radiation therapy

658514 WANANNIVFAARSTIARES 2 (2-0-4)

Physics of Nuclear Medicine

' (% '
a [ A ) A

nann1Iniandvesiaioslianianvaansiindusviaiesdonuuliaienin way
8180 NsuanasiudunSduazansindused Mdianefiduazaunsaldiaanselind Asnn
ANONBUATFYEIUTUNIY LAZNITINNITAMAINNINYMaRSTILATYS

Principles of physics in nuclear medicine both non- imaging and imaging
instrumentations, production of radionuclides and radiopharmaceuticals, detectors and

electronics, image quality and noise, and quality management in nuclear medicine
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Radiobiology
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Basic knowledge of radiobiology, physics and chemistry of radiation absorption,
effects of radiation on macromolecules, cells, and total body, radiation induced cell death,
cell survival curves, deterministic and stochastic effects of radiation, radiation effects on
genetics radiation effect on whole body and major organs, radiation effects on embryo and

fetus, radiobiological basis of radiation protection

658516 N15UDINUIUNTIEIINTIA 2 (2-0-4)
Radiation Protection
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Radiation protection principles to medical, occupational and public exposure, dose
limits for occupational and public, dose optimization based on: image quality, examinations
and patient conditions, determination for diagnostic reference levels, patient dose
evaluation and management, assessments of radiation exposure from external and internal
sources, area radiation survey and personal monitoring, design and calculation of thickness
for shielding structure and radiation treatment rooms, radiation accident and emergency
plan, radioactive decontamination, radioactive waste management, transportation of

radioactive materials and legal aspects
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658517 n1sUszwlananImAIiadwmsulnandn1suume 2 (1-2-3)
Digital Image Processing for Medical Physicist
AlRFNARSEUTUNTUSTLIANANINARE UaNNITUTEINANAN WA N1TlANITRININ

N1THAAITBLANIN NIFUTUUTININ MSUAIUTBUNNTDIVBININ N1TNTBININ NITUTTUIAHANN

‘1/1Nﬁmgﬂﬁ’]ﬂﬂiﬂa%ﬂwaﬂmw N1TLUAINIWIVIALR NITUIVBUAIN miﬁi’%mﬂ%@;ﬂamw n150u

8RNI MIFRUNUAUYBININ NIFTIUAIN N1TIATINNIN Inen1stagduuasinadialualunis

Uszananan i wazn1sUseendlinsuseaianan mAIviad M un1sa3 190 nNaNsLnmeg
Mathematics for digital image processing, principles of digital image processing,

image acquisitions, image representations, image enhancements, image restoration, image

filtering, morphological image processing, seometric transformation, edge detection, image
segmentation, image compression, image registration, image fusion, image analysis, current

knowledge and new techniques in image processing, and applications of digital image

processing for medical imaging

658518 neinaransamsutinidndnisunng 1(1-0-2)
Anatomy for Medical Physicists
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A study of normal structures of human body in regional gross and sectional anatomy

with an emphasis on shapes, details and locations of major structures of head, neck, upper

extremity, lower extremity, thorax, abdomen, vertebral column and pelvis

658519 @35INYNEMSULNHANAN1STUNNE 1(1-0-2)
Physiology for Medical Physicists
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Current knowledge of the relationships between the structures and functions of the
major systems of human body corresponding with radiological procedures, consisting of
nervous, endocrine, cardiovascular, immune, respiratory, digestive, urinary and reproductive

system
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Comprehensive for Clinical Practice
Mé’ﬂmimaﬂmiﬂszﬁuﬂmmwLLazmimUﬂmﬂmmwﬁm%’ULﬂ%ﬂﬁ@ﬁ%ﬁﬂmwmﬁﬂﬁ

Iy mstauunasednienddn lunisdienmenaisdinld lonwisdiduy vgeslsalad

enelstily wazlonusdneufinned inderinauusesansiuiunsed w3osnen1nsedunuan

NaYITUIY Lﬂ%'a\‘ld’mmw%’ﬂ?ﬁmﬂaumﬂiwﬁmau‘mmmzuw nsinUsunussdlnnoulay

alﬁﬂ@]i@u N1991889N155NET AITINLRUAITSNYIAIETTUUABNNILADS N1TATIFADULKUNIG

Snwn
Concepts of quality assurance and quality control for imaging devices, radiation

dose measurement in general radiograph, mammography, fluoroscopy, dental radiography

and computed tomography, dose calibrator, single photon emission computed tomography,

positron emission tomography, photon and electron dosimetry measurement, simulation,

computer treatment planning systems, treatment plan verification

658521 msHnUfuRNIINedTindmsutinTi@ndnisunme 3 (0-9-4)
Clinical Practice for Medical Physicists
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Practice in quality assurance and quality control of imaging devices in diagnostic
radiology and nuclear medicine including radiation therapy machines, air kerma dose
measurement, phantom dose measurement to estimate patient dose, performance
specification, acceptance testing and commissioning equipment, calibration of the sources
and maintenance, calculation of dose distributions and machine settings for patient

treatments, assurance of the accuracy of treatment unit parameters and settings used for a

patient’s treatment
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658530 M3invalinsusfeduarnsuseiunuamedosdoniededsn 2 (1-2-3)
Radiation Dosimetry and Quality Assurance of Radiation Therapy Modalities
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Beam characteristics, dose calculation parameters, determination of dose in water
including absolute and relative measurements, calculations of treatment time and monitor
unit, dose distribution due to single and multiple fields, beam modifying devices
specification, acceptance test, commissioning and quality assurance of radiation therapy

machines including simulator, teletherapy machines, brachytherapy machine, and treatment

planning system

658531 AAUNUTEENANITIETIY 2 (1-2-3)
Clinical Applications in Radiation Therapy
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Clinical applications in radiation therapy, treatment planning process and
verification, brachytherapy, techniques of radiation therapy such as three dimensional
conformal radiation therapy, intensity modulated radiation therapy, image guided radiation
therapy, stereotactic radiosurgery, stereotactic radiation therapy, four dimensional gating and

tracking radiation therapy and deep inspiration breath hold, electron beam therapy, proton

therapy and other modern techniques

658532 M3UszynAlesadd e lunuid@snwnasuzisaivenadn 2 (2-0-4)
Application of Radiobiology in Radiation Therapy and Clinical Oncology
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The cellular and molecular events associated with radiation damage, mechanism
of DNA and chromosome damage and repair, linear energy transfer and relative biological
effectiveness, factors influencing radiosensitivity, relation between radiation injuries and
regulation of cell death, clinical response of tumor and normal tissues, fundamental aspects
of oncology on molecular and cellular levels, the effect of time, dose and fractionation,
applications of radiobiological concepts in radiation therapy, radiosensitizers,
radioprotectors, molecular target of cancer therapies, basic clinical oncology, central
nervous system malignancy, head and neck cancer, gastrointestinal cancer, lung cancer,
genitourinary cancer, gynecological cancer, breast cancer, lymphoma, sarcoma, pediatric

cancer

658533 n1viansiandlusnusedidady 2 (1-2-3)
Physics measurement in Diagnostic Radiology
N13iMUAANENYAZIATEIND N1TNTIINTUKAENITUTEAUAMNNINYBIATEINBATIY

& o [ k4 a LY b4

ﬂ'WWIUUV]UWVIGUENﬁﬂWaﬂﬂ ﬂ’]‘Vii‘UﬂWiﬁiNﬂ’]WL@ﬂ%LiéﬁbﬁlﬂﬁlﬂigUUagquaﬂLLa%G’Ia‘Vlﬁ ARFGENN
AMEADINTINNNTIFUATIFIMSAY NMTATNANBNYLITTADNNADS NITATNAINLONBLIE AU
MIMTIANLMUINLUNTEAN NMTaInEeRdUdsInIAge waznsai e msEaLLlmE
LLNQQ

Development of equipment specification, acceptance testing and quality assurance
of imaging equipment in medical physicist role for general radiography both analog and
digital
systems, fluoroscopy and intervention radiology, computed tomography, mammography,

bone densitometry, ultrasound, and magnetic resonance imaging
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Medical Imaging Informatics
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Fundamentals of medical imaging informatics, picture archiving and communication
systems including components and infrastructure, communication standards, networks, data
management and distribution, telemedicine and teleradiology, fault tolerance, image and

data security, installation, acceptance test, and evaluation

658535 NITIAVUIALGNITRNTIFLALNITAINUAUSUIUSIF I UERFI UL UL 2 (2-0-4)
Radiation Dosimetry and Optimization in Diagnostic Radiology
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Introduction to IAEA basic safety standard, scope and generic requirements for
different exposure situations, radiation dosimetry and optimization of radiation dose,
dosimetric quantities and units, selection of instrumentation, establishment of a diagnostic
SSDL calibration facility, code of practice for measurements of patient dose, radiation dose
audit, radiation dose and image quality optimization strategies in radiography,
mammography, fluoroscopy and computed tomography, dosimetry measurements and

optimization for pediatric and pregnant patients
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Radiation Dosimetry and Radionuclei Therapy in Nuclear Medicine
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Radiation dosimetry in nuclear medicine, radiotracer kinetic modeling, medical

internal radiation dose to patient in diagnosis and treatment using radionuclides

658537 malnUsTENANITmaRsuades 2 (2-0-4)
Clinical Applications in Nuclear Medicine
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Diagnosis and treatment in nuclear medicine, indications, imaging procedures and

data processing for central nervous system, endocrine system, respiratory system,

cardiovascular system, gastrointestinal system, genitourinary system, and skeleton system,

and tumor imaging

658538 N1SNAARUNNAHANAIUUNYAERTTLAGES 2 (1-2-3)
Physics Testing in Nuclear Medicine
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Specification, acceptance test and quality assurance in nuclear medicine such as
dose calibrator, thyroid uptake system, single photon emission computed tomography,

positron emission tomography, hybrid systems and cyclotron

658540 WIATANITIFYANUTIATIINGN 2 (1-2-3)

Research Technique in Radiation Biology
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Basic and advanced research techniques related to radiation biology, basic research
and current techniques involving molecular biology, cellular biology, molecular mechanism
of action of radiation modifier agents and chemotherapeutic drugs in vitro, animal models,

and human
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Basic and Advanced Concepts in Cancer Biology
dnvazyaguluszduiwaduazluanafiiisadesiunmsiAauzise nalnnisiinuaznng

W3giulauarnsLNInIzNeveuzis wginsalveteedlaiiu MsvhatsuarnsToNLYNAlouLe

nsneliAnussdlaeed amell wozgadn Inegiduiuvendesen Hugulussduluanavos

msmuqumiﬁmﬁﬂﬁ%au%é YUIUNITHULDAG N1TAIVANNITIINU N1TANBVULAT NITEN
dyraumeluwad YeresnsAununediineirenismstoatu 309d uazSnwuziss
Fundamental aspects of molecular and cellular biology involved in carcinogenesis,
mechanisms of cancer initiation, cancer growth and metastasis, oncogene action, DNA
damage and repair, carcinogenesis by radiation, chemicals, microorganisms, tumor
immunology, molecular basis of cell functions and regulations, processes of cell division,
cell regulations, cell death, intracellular signalling pathways, implications of biological

findings on cancer prevention, diagnosis, and treatment

658542 wAlulaguasonglsgnauiimes 2 (2-0-4)
Computed Tomography Technology
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Computed tomography (CT) equipment technology including automatic tube current

modulation dual source systems, cone beam CT, Breast CT, detector panel developments,

CT image formation and re-formatting, Advances in CT dosimetry, concepts of modern CT

scanner quality control and implementation of advanced CT technology in clinical practice

658543  SUUABNNIABIINUNUNTSNWMAEN1TUTEYNALY 2 (2-0-4)
Computerized Radiation Treatment Planning System and Application
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Image processing and display, dose calculation algorithms in external beam;
correction based methods, model based methods, and monte carlo simulation methods,
dose calculation algorithms in brachytherapy, applications of diagnostic and nuclear

medicine images for treatment planning, image registration

658544 TANA wazn15UszENATEINITAS NN INAILAULUIMANKIIES 2 (1-2-3)

Physics and Application of Magnetic Resonance Imaging
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Physics, mathematics for signal processing, signal generation, signal characterization,
signal detections, signal analysis, radiofrequency pulse design, Equipment component,

image reconstruction algorithms, image artifact corrections, image analysis, quality

assurance, and biosafety

658545 winlulaglylaansau 2 (2-0-4)

Cyclotron Technology
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Physics and devices of cyclotrons, nuclear reactions, fundamentals in cyclotron
operation, cyclotron technology of cyclotron subsystems such as target system, radio-

frequency system, vacuum system, source system and advanced radiation protection

658570 duuun 1 1(0-2-1)
Seminar 1
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Principles of reading, analysis, and critiques in medical physics researches,

techniques of research presentation, research presentation in current topics
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Seminar 2
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Presentation in research and academic articles related to the thesis

658590 AMEINUS 1 WNU A LUU A 2 3 Waein

Thesis 1, Type A 2

Anwasduszneuinendinus wiesegainefinusluaviniiiedes fuuausadiu
Tand/Fadeinerinus Mauenaisuansrudnsivsenmierfuinenfinug (Concept Paper)
wardmimanisdansgienansuazanAofiieides

Study the elements of thesis or thesis examples in the related field of study,
determine a thesis title, develop a concept paper, and prepare the summary of literature

and related research synthesis

658591 ANYINUS 2 WU N WUU N 2 3 wwin
Thesis 2, Type A 2
Wawnasedionarisn1sisudarhlassdnendinus Wetausronmuznssunis
Develop research instruments and research methodology and prepare a thesis

proposal in order to present it to the committee

658592 MEWUS 3 UKW N UUU N 2 6 Menn
Thesis 3, Type A 2
Ausiunndeya Anszideya daviisenumiufvtiiausdesiansdiuine
Inendinus Smiinerinusatuanysaliazunamnddoifioffanine unimuinasidisanisdnw
Collect data, analyze data, prepare a progress report in order to present it to the

thesis adviser, and prepare a full-text thesis and a research article in order to get of

published according to the graduation criteria
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7. fausdnan1sAilduse (Key Performance Indicators)

7.1 A2Us¥nan ( Core KPIs)
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4 _ .o Unt W2 | n3
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