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Over the past two decades biomedical engineering has become accepted as an important field of interdisciplinary study and research. It integrates the physical, chemical, mathematical, and computational sciences with engineering principles in order to study biology, medicine and behavior. 
Applications for medicine allowed lying the foundation for a trend of artificial organs and systems. Under artificial organs we understand any machine, device, or other material that is used to replace the functions of a faulty or missing organ or other part of the human body. It is advisable to teach the basics of these technologies in higher medical institutions for the timely preparation of future doctors. Most of these devices are microprocessor-based, so they should be studied within the framework of the discipline "Medical Informatics".
The heart rhythm disorder is one of the most common and hard complications of cardiovascular diseases. The constant electric cardiostimulation (ECS) is the unique reliable method of the heart rhythm normalization, which (in most cases) contributes to the hemodynamics improvement and this way positively influences the clinical course and prognosis of the main disease. 

The usage of multiprogrammed stimulators becomes more and more ordinary phenomenon.  Depending on a model, one or several functions can be temporary or constantly changed by means of non-invasive programming – non-invasive evaluation and change of parameters and functions of ECS in diagnostic and treatment aims. Frequency of pacing, amplitude, sensitivity, technical refractory period, etc. can be changed by means of electromagnetic or radiotelemetric signals with the usage of a special device – programming unit.  

According to the statistics every 6th person in the world has problems with hearing. At present time hearing aid is the only possible means of full social rehabilitation and integration, and modern digital hearing aid devices (HAD) represent intellectual systems with the help of which a person forgets that he/she can't hear well. 

In digital hearing aid devices a sound signal is transformed into a digital format. A special processor processes this signal at the speed of more than 100 millions operations per second, recognizing the useful sound on the background of noise, “purify” the voice signal from noises, to make it of the comfortable volume at the presence of several microphones and to make the sound perception to be well-directed. 

Besides hearing aid devices the modern hearing aids also widely use cochlear implants. This is a medical device which allows partially or completely to restore the hearing of several patients with marked or severe hearing loss of sensorineural aetiology.

Human's kidneys are the biologically important and vital pair organ with unique structure. The dysfunction of these organs during the long period of time is dangerous for a person's life. Artificial kidney (hemodialyzer) – the apparatus for the temporary replacement of secretory functions of kidneys. An artificial kidney is used for the blood release from metabolic products, correction of water-electrolytic and acid-base balance at acute and chronic renal insufficiency and also for the excretion of dialyzing toxic substances at intoxication and liquid excess at oedema. Because of the large number of input signals to be monitored and the large number of pumps and other mechanisms to be controlled, many of these functions are performed with dedicated microcontrollers for that portion of the system. 

The invention of the artificial blood circulation apparatus (ABCA) opened a new era in modern medicine. By means of ABCA it became possible to have operations on an open heart and other vitally important organs. This apparatus is meant for the temporary execution of heart and lungs functions, that's why it is called the apparatus of “artificial heart-lungs”. ABCA supplies the blood circulation and breathing in a patient's organism. 
Artificial blood circulation (ABC) is the only means for now to obtain the empty and bloodless heart while the blood circulation is ensured in the rest of the human's body. It is applied during the operation on heart and blood vessels for which realization it is necessary to exclude the heart out of the blood circulation. In the conditions of ABC the correction of congenital and acquired cardiac failures, surgical treatment of affected heart vessels, complex disorder of the cardiac rate, the excision of heart tumors and also heart transplantation are realized. Later it has been used for the resuscitation, in intensive therapy in pre- and post-  operational period as the means of correction of vitally important functions of a patient. In these cases the ABC pump operates in parallel with a patient's heart therefore it must create not constant, but pulsatory blood flow in one rhythm with it. 

From the end of the 70-ies abroad in the clinical diabetology the insulin therapy became known by means of portable infusion insulin dosers and stationery apparatus, called the “artificial pancreas” (“artificial beta cell”).

The apparatus “artificial beta-cell” belongs to apparatus with the closed circuit, it defines the sugar level in blood and regulates the supply of insulin depending on its level, and, probably, on the quantity of the consumed carbohydrates.

The success of microelectronics and cybernatics allowed to create the miniature portable insulin dosers. These models differ from the stationery ones with more simple device and the absence of the register system of the feedback and a pump for the glucose infusion. 
Prosthesis is an important stage in the process of the social-labour rehabilitation of a person who has lost his/her limbs or suffers from the diseases of the muscular-skeletal system. Microprocessors can be utilized in both upper and lower limb prosthesis. The multitude of types and levels of amputation of upper and lower limbs and also the sequences of diseases of the muscular-skeletal system define a rather numerous nomenclature of prosthetic and orthopedic appliances. 

Thus, the unconditional importance of these devices for medicine and healthcare, as well as the use of microprocessor technology to optimize their functioning makes this material very relevant for future doctors training. In addition, the argument should be considered that none of the disciplines studied in the higher medical educational institutions provides for studying on the whole such extremely important issues for modern medicine as its hardware-software support and the use of devices to replace lost human functions.
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