Exercise 1. Read the text, translate it into Ukrainian and answer the following questions:





1.What does the passage deal with?


2. What discoveries are considered to be an entry of physics in medicine? 


3. What is nuclear medicine and where is physics applied for diagnosing and treating diseases?


4. What institutions can be an employer for medical physicists?


5. What do you know about the department of Medical physics at your university and are you going to major in this field of physics?





Text: What is Medical Physics





	Physics made a dramatic entry into medicine with the discoveries of X-rays and natural radioactivity a hundred years ago and the potential for medical imaging and therapy based on these discoveries were very quickly recognized. Medicine has continued to make progressive progress over recent decades as medical innovation has taken full advantage of the results of fundamental research in physics, chemistry and molecular biology. Particle accelerators, control systems and detector systems initially developed for physics research are today widely used in therapy, diagnostics and medical research. Nuclear medicine (a branch of medicine that uses the nuclear properties of matter in diagnostics and therapy), radiology and medical imaging are fast growing medical research fields where physicists and physics research are crucial for further progress. It is probably since the discovery of the x-rays by Roentgen in 1895, that a new branch of physics, medical physics, was created. This branch applies physics to the diagnosis and treatment of human diseases. The principle sub-areas involve the applications of physics to:





1. Radiation oncology the treatment of cancer with ionizing radiation, also non-ionizing radiation can also be used in certain cases.


2. Diagnostic radiology diagnosis of disease using imaging with x-rays, ultrasound and magnetic resonance.


3. Nuclear medicine diagnosis of disease using imaging with injected radio-pharmaceuticals, and treatment of some disease with injected radio-pharmaceuticals.


4. Radiation protection (health physics) the study of probable radiation hazards and the associated radiation protection and radiation legislation required.


	Medical physicists are usually involved in clinical service and consultation; research an development; and teaching, with the relative distribution of responsibilities varying considerably among physicists. The distribution of responsibilities will vary depending on the employer type. The type of employer may be a university, a university medical or cancer center, an independent hospital or clinic, a private hospital or clinic, industry of self-practice. Each type of employer will have a particular emphasis: e.g., universities and university centers require academic components, while independent or private clinics may require greater clinical components. It is obvious then that  medical physicists require academic as well as clinical training. The latter is usually provided by on the job training or through residency programs with structures similar to those required by many other health care professionals. 


Vocabulary notes:





crucial – something that is crucial is extremely important, because everything else depends on it: This aid money is crucial to the government economic policies.





apply - to make a formal request, usually written, for something such as a job, a place in a university, or permission to do something: She applied for a job with the local newspaper.





employer - a person, company, or organization that employs people: The tobacco factory is the largest employer in this area.





require - to need something: Most house plants require regular watering.





detect - to notice or discover something, especially something that is not easy to see, hear etc: Many forms of cancer can be cured if detected early.








Word combinations to be remembered:


to apply the undertakings виконувати обов'язки


apply/devote/channel your energies into/to finding a solution - зробити все, щоб виконати задачу


to apply yourself to mathematics (one's work) зайнятися математикою (роботою)


to apply in person (by letter) -звертатися особисто (в письмовому вигляді)


applied science/physics/linguistics etc - прикладна наука/фізика/лінгвістика


practical applications - практичне застосування


to submit an application подавати заяву


a government employee - держслужбовець


to detect a change/difference помічати зміну (різницю)


to detect a fault виявити пошкодження





Speaking/Writing





Exercise 2. Give English equivalents of the following words and expressions:





рішучий крок у медицину, медична візуалізація, радіотерапія/променева терапія, діагностична рентгенологія, ядерна медицина, радіаційна гігієна, загроза ураження проміневою хворобою, законодавство з питань захисту від радіаційного забруднення, клінічна підготовка, науково-дослідна робота.








Exercise 3. Look through the text and fill in the blanks with the proper information.





1. Physics made a dramatic entry into medicine with the discoveries of ...


2. The potential for medical imaging and therapy based on these discoveries were very quickly ...


3. Medicine has continued to make progressive progress over recent decades as medical innovation has taken full advantage of the results of fundamental research in …


4. Particle accelerators, control systems and detector systems initially developed for physics research are today widely used in …


5. Nuclear medicine, radiology and medical imaging are fast growing medical research fields where physicists and physics research are crucial for ...


6. It is probably since the discovery of the x-rays by Roentgen in 1895, that a new branch of physics, medical physics, ...


7. Radiation oncology is the treatment of cancer with …


8. Diagnostic radiology diagnosis of disease using imaging with …


9. Nuclear medicine diagnosis of disease using imaging with …


10. Medical physicists are usually involved in ...





Exercise 4. Translate the following sentences into English.


1. Розвиток медицини в значній мірі обумовлений застосуванням найсучасніших методів радіофізики, електроніки та комп’ютерних технологій.


2. Використання магніторезонансних, позитронних, гама та рентгенівських комп`ютерних томографів, ультразвукових сканерів, електро- та магнітометричних систем, іншого електронного обладнання стало невід`ємною частиною медичної діагностики,


3. Застосування лазерних та високочастотних пристроїв, навігаційних хірургічних систем стало запорукою ефективного лікування. 


4. На сьогоднішній день стали потрібні фахівці, що, з одного боку, мають ґрунтовну підготовку з математики, фізики, електроніки, обчислювальної техніки, а з іншого володіють основами медичних знань, особливостями застосування фізичних методів у медицині, знають медичну техніку та медичну інформатику. 


5. Необхідність підготовки таких фахівців для України обумовила створення кафедри медичної радіофізики. 


6. Кафедра була організована в 1995 р. за ініціативою Вченої ради радіофізичного факультету.


7. Наукова робота кафедри зосереджена на дослідженнях процесів взаємодії електромагнітного, зокрема лазерного, випромінювання з речовиною для розробки фізичних основ нових медичних технологій, пошуку нових методів реконструкції зображень у магніторезонансній томографії та ультразвуковій інтроскопії, комп`ютерної обробки медичних зображень.


8. Розробка нових інформаційних технологій та програмних засобів є одним з пріоритетних напрямів наукової роботи кафедри з часу її заснування. 








Exercise 5. Are the statements true or false?





1. Medical physicists are concerned with three areas of activity: clinical service and consultation, research and development, and teaching.


2. In radiation oncology departments, one important example is the planning of radiation treatments for cancer patients, using either external ultrasonic beams or internal radioactive sources.


3. An indispensable service is the accurate measurement of the radiation output from radiation sources employed in cancer therapy. 


4. Other important services are rendered through investigation of equipment perfor�mance, organization of quality control in imaging systems, design of radiation installations, and control of radiation hazards. 


5. Medical physicists do not play a vital and often leading role on the medical research team.


6. Their activities cover wide frontiers, including such key areas as cancer, heart disease, and mental illness. 


7. In cancer, they work primarily on issues involving radiation, such as the basic mechanisms of biological change after irradiation, the application of new low-energy machines to patient treatment, and the development of new techniques for precise measurement of radiation. 


8. Significant computer developments continue in the area of dose calculation for patient treatment and video display of this treatment information.


9. Medical physicists are also concerned with research of general medical significance, including the applications of analog computers in medicine and applications of information theory to diagnostic problems; processing, storing, and retrieving medical images; measuring the amount of radioactivity in the human body and foodstuffs; and studying the anatomical and temporal distribution of radioactive substances in the body. 


10. Medical physicists are also involved in the development of new instrumentation and technology for use in diagnostic radiology. 








Exercise 6. Choose the correct word and fill in the blanks. 





to apply		application(s) 		applied





1. I --- to four universities and was accepted by all of them.


2. New technology is being --- to almost every industrial process.


3. These ideas are often difficult --- in practice.


4. The crystal vibrates when a small electric current is --- to it.


5. The university welcomes --- from overseas students.





(to) employ(s)		employer	employee(s)	employment





6. We will need a reference from your last --- before we can send you a contract.


7. --- of American Airlines get generous reductions on the cost of flights. 


8. The --- prospects for graduates in computer science are excellent. 


9. The factory --- over 2000 people.


10. Many economists consider full --- an unrealistic goal.








Exercise 7. Translate the following sentences into Ukrainian.





1. Over the next months, he applied himself to improving the technique. 


2. The system is so sensitive that it can detect changes in temperature as small as 0.003 degrees.


3. We received training on a number of spreadsheet and database applications.


4. Making your new business successful requires luck, patience, and application.


5. Learning to work together is a crucial part of the training program.


6. The job requires a college degree and a knowledge of computers.


7. The restrooms are for employees only.


8. The motion is detected by the gauge and translated into a pressure.


9. Such training is advantageous in gaining permanent employment in the field.


10. The equipment employs laser beams to make the computer chips.





Exercise 8. Translate the following sentences into Ukrainian paying attention to different ways of expressing the idea of discrepancy.





1. These ideas did not agree with each other.


2. The data (findings, results, conclusions) are not in agreement with the previous observations.


3. The results (data, findings) obtained are not consistent with the above statement.


4. This assumption (law, rule) won't hold for electrons.


5. This type of classification (the theory, method) is out of keeping with the fundamental approach to the problem.


6. This equation (theory, approach, method, solution) is not valid for ionic crystals.


7. These facts (results, data, ideas) do not fit together.


8. The hypothesis (statement, point of view, conclusion, interpretation) is in contradiction to the theory of relativity.


9. These facts do not fit into the theory.


10. This equation (statement, assumption) is not true for elementary particles.





