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Taii6yypyaayn o6pasbi. Kbz Caiikan Mamnacka: «Datama sHUHIeMM, spKeK Gamanyy GoJCoH,
MHUHCHH», fenn Tait6yypyany <«abaiizam kabyy SKaOTBIPBIN, OallibiHA YKY TAKTBIPBIN, GHPOOHYH Ke3y THeT
JleTt, KaH Kep6ec skepre GAKTBIPHIN, 63 KOy MeHeH SKEeTKUPeT» .

Ky6anbrupin ma, kaiitbicbiH ga CeMeTeil MeHeH TeH OeJdyImyH, YalKaHIa KyJyK, COTYINTa Kadca
JUkeTKUpOec aT, 63 sRepuHie ceitua at 6oaron Tait6yypyamzan Cemeteil THpyyJell aiipbiiat: YMeTeil atach
Kekuenyn KyHyH airaubl Keaur, 6ee/e 6J6T, OIMMOHA0 aHbIH KyHyHa Dakaiimpim:

«Kanarpraman KaiipbLiba,

Taitbyypyaman aiipeLiabas .

JleTeH ce3yHe Kapabaii, MUH Kamlika 639, MUH Kapa Tee, Hapra ;KYKTell aJTBIH-KyMYI 3ep, dCelcH3
Man MeweH Tait6yypyany taprar. KyiiyTke amapipran YMeTelIyH dHECH SKBITKBIHBIH KYJarblHa IPHUTEH
KOPTOIMyH Kyiaypym, ap 6YTYHYH MYYHYHa YYTeH WifHe KaKTBIPBIN, KapaHTHI sKepre 6aKTbIpaT. YIIyHIaH
yaaMm, a4 apacbiia «Taii6yypyaayn Taptyy 60aym keTkenu — CeMeTeli/THH a’KaJbIHBIH JKeTKeHU», JTeTeH Co3
sKalfpLIat.

Kopyrynay. Smocto 6agugairaH TyJmapiblH 6aapblH CYypeTTell OTypcak, Karas3AblH OeTH 1a,
KaJeMIWH CBIACHI /a TyTmec. «Manac» smocyH ap 6amka BapuaHTTap GOIOHYA aJTaHBIOBI3MA ap Oarmka
TYJANApAbIH BICBIMBI aTANBIIB MyMKyH. Mucaaer CarbiMbaii Opoz6akoBAyH BapHaHThl OGofonua 129
TYJHapAbIH BICBIMBI GepuieT. AmapAbH wunHen 20 Tyamap 6almka BapHaHTTap/a la Ke3/elllkeH TyJmapiap.

Manacupitap 6up sie yuyp/ja TYJAMApABIH TYKYMYHVH Ta3a KaHAYYAYTY, KYJAYKTYTY, 30PAYTY OHIAYY
KOPYHYIIYH KaJOBIp, OMKe, sKe3, KamKaH, YKY, adK /JereH CBIAKTYY KYHYMIYK THPHYNJIHKTE KOJJIOHYJATaH
3aTTap/bIH aTAJABINTAPbl APKBLAYY TYIOHIypart.

JKoropyna afiTeITanmaif, amocTo TyAmapJaap KeHupHu 6agHazaT skKaHa ap OMp HETH3TH KaapMaHIbIH
TYJAHaphl SROHYHI® €63 KO3roioT. Kem kaapMaHAapAbiH OMp Hede Tyamapbl 6oaron. Mucambl: MaHACTBIKBI
— Agrkyna, Afi6an6o3, Koz Cafikangpikel — Axcaproin, Kep kexya, Capol byypya, Aimam6ertnkum —
Kormkeiipen, Capaia skaHa Gamikagap.

TyanapaapAblH caHbl, Tepc sKe OH KaapMaHBIKBIOBI, CBIPTKBI KeJI6eTH ap TypAyy 60Jco ma, 6aapbiH
OUPHKTHPTeH HETU3TH OKIIOIMTYK — TyJmap OUp TaHa >KOOKep aTBIHBIH MUJJIETHH 6Te6eCToH, al 6aaThIpIbiH
9MUEKTel OMp TyyTaHbIHIall, KaHaThIH/all, BIHBIK KOJT00YYCYHIAl MUJIAET aTKapaT. JHOCTO 6aaThip MeHeH
TyJAnapabiH o6pasbl 6upieil gapakaga CypeTTeayycy MeHeH ap JaiibiM GUPUH-OMPH TOJYKTAll, OGUpH-OUpHHe
MIaifKel KeJTeH <Kol OGHPIUKTYY» oOpasfia OGepuJTeHIH Kopelys.
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In this work I want to introduce you relatively young yet worthy field of study. Biomedical Engineering is
already around us and became a significant part of modern medicine and pop-science. Promising biotechnologies,
sophisticated implants and prosthesis, devices that allow us to see not only inside the body, but also see it from different
perspectives such as Positron emission technology (PET) shows us chemical processes occurring in our tissues.
Technology broadens human abilities and broadens medicine’s potential when applied to it.

Examples of Biomedical Engineering (BME) are all around us and there is really small amount of people who
are not familiar with X-ray, highs and lows on ECG (electrocardiograph), contact lenses and dentist’s room. BME is not
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limited only with medical devices, even though it is a very big part of it; BME has a broad spectrum and consists of
numerous sub-disciplines. For example, a chemist in pharmacology is biomedical engineer and mechanical engineer
that builds devices for physiotherapy is biomedical engineer as well. To explain what Biomedical Engineering is we
need to define what engineering itself is and how this broad spectrum of disciplines unites into field of BME.

Engineering is application of knowledge in order to invent, design, build, maintain, research and improve. It is
about making useful structures, devices, machines, systems, materials and processes. Engineering is design, useful
application of scientific description to any purpose.

Science is a systematic enterprise that builds and organizes knowledge in the form of testable explanations and
predictions about the universe. Science observes and describes.

Biomedical engineering is the use of application of science, mathematics, and engineering design principles to
improve human health. Human physiology is the foundational science that distinguishes biomedical engineering from
other forms of engineering; throughout history, advances in understanding of physiology have led to new biomedical
engineering technology. Although science is very important for BME, there is difference between scientific discovery
and engineering invention based on discovery.

For example, Penicillin is a group of antibiotics derived from Penicillium fungi. The discovery of penicillin is
attributed to Scottish scientist and Nobel laureate Alexander Fleming in 1928. However, the development of penicillin
for use as a medicine is attributed to the Australian Nobel laurecate Howard Walter Florey, together with the German
Nobel laureate Ernst Chain and the English biochemist Norman Heatley.

Another example took place in November 8, 1895, when German physics Professor Wilhelm Conrad Réntgen
discovered the X-ray and noted that, while it could pass through human tissue, it could not pass through bone or metal.
The first use of X-rays under clinical conditions was by John Hall-Edwards in Birmingham, England on 11 January
1896, when he radiographed a needle stuck in the hand of an associate. On 14 February 1896, Hall-Edwards also
became the first to use X-rays in a surgical operation.

The main purpose of biomedical engineering is to improve human health, treat and prevent diseases. This
means that development direction is set by needs of people and by knowledge that people have. For instance, the main
cause of death in the past were infectious diseases.

The Great Plague (1665-66) was the last major epidemic of the bubonic plague to occur in the Kingdom of
England (part of modern-day United Kingdom). The Great Plague killed an estimated 100,000 people, or almost 25% of
London's population. Plague is caused by the Yersinia pestis bacterium, which is usually transmitted through the bite of
an infected rat flea.

Today we have several classes of antibiotics that are effective in treating bubonic plague. These include
aminoglycosides such as streptomycin and gentamicin, tetracyclines (especially doxycycline), and the fluoroquinolone
ciprofloxacin. Mortality associated with treated cases of bubonic plague is about 1-15%, compared to a mortality of 40—
60% in untreated cases.

A man born in 20"-21% centuries is now more likely to die from heart disease, cancer, diabetes, Alzheimer’s
disease rather than from plague. These are the possible reasons of change in causes of death during 19™ to 20™
centuries:

o  Advances in clinical medicine. Sulfonamide in 1937, penicillin in the 1940s.

o  Improvements in public health. During the 20th century, an enormous improvement in public health led
to an overall decrease in death rates. Infant mortality rates and maternal mortality rates have dramatically decreased. In
the early 1900s, 6-9 women died in pregnancy-related complications for every 1,000 births, while 100 infants died
before they were 1 year old. In 1999, at the end of the century, the infant mortality rate in the United States declined
more than 90% to 7.2 deaths per 1,000 live births. Similarly, maternal mortality rates declined almost 99% to less than
0.1 reported deaths per 1,000 live births. There are a variety of causes for this steep decline in death rates in the 20th
century:

e  Environmental interventions

¢ Improvement in nutrition

e  Improved access to health care

¢ Improvements in surveillance and monitoring disease

¢ Increases in education levels

¢ Improvement in standards of living.

o Increased life expectancy. Pcople treated from infectious diseases live longer and have increased
chances to die from something else.

o  Change in lifestyle. Pcople in the past were more physically active before industrial and post-industrial
society. Most of the labor was hands-on. In the opposite, most of the working population today is involved in the sitting
kind of lifestyle and physically active jobs that used to be major in the past now is in minority.

o Lack of information. Pcople in the past had discases like cancer, heart diseases, etc. However, they
didn’t have diagnostic technology we have today and this could be the reason why we don’t have information about
cancer in Middle Ages.

Biomedical engineering is relatively young field of study; however, it had enormous impact on modern
healthcare. Imaging technology like x-ray allows us to see the body from the inside, Positron emission tomography
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(PET) shows the chemical processes occurring in the body, technologies replacing organ functions, and implants, etc.
are all common today. There is a lot of work done; however, the great thing about biomedical engineering is that there
are many things to work on. Tissue engineering uses combination of cells, engineering and materials methods, and
suitable biochemical and physicochemical factors to improve or replace biological functions. Researchers have grown
solid jawbones and tracheas from human stem cells towards this end. Several artificial urinary bladders have been
grown in laboratories and transplanted successfully into human patients. Advance in tissue engineering potentially
solves the problem of compatibility in organ transplantation.

There are also artificial organs that are made from biocompatible non-biological materials. For example, dental
implants that are available today. Yet most of the implants needs constant and reliable energy supplement to fully
replace the organ, which is the main disadvantage in most of the implants and in artificial hearts in particular.

Progress in electronic engineering, computer engineering and neuroscience allowed group of researchers in
John Hopkin’s University to build Modular Prosthetic Limb, which is a sophisticated mechanical arm under neural
control of a man. Hugh Herr, a professor in MIT Media Lab, built his own prosthetic legs that are able to replace the
functions of his lost legs and even overcome the normal capabilities of biological limbs. The brain-machine interface
can be the point where differences between biological and non-biological limbs disappears.

Gene therapy is probably the most regulated research branch. Early clinical failures led to dismissals of gene
therapy. Clinical successes since 2006 regained researcher's attention, although as of 2014, it was still largely an
experimental technique. These include treatment of retinal disease Leber's congenital amaurosis, X-linked SCID (severe
combined immunodeficiency), ADA-SCID, adrenoleukodystrophy, chronic lymphocytic leukemia (CLL), acute
Ilymphocytic leukemia (ALL), multiple myeloma, haemophilia (a group of hereditary genetic disorders that impair the
body's ability to control blood clotting) and Parkinson's disease. Between 2013 and April 2014, US companies invested
over $600 million in the field.

Although today many of diseases can be treated, there are places where plague and infectious diseases remain
the main cause of death. This means that antibiotics and medicines should become more available because it is a work
of biomedical engineers not only to help to cure the discase but also to make the treatment more available. This variety
of sub-disciplines is the direct result of the idea of biomedical engineering: applying science to medicine. Biomedical
engineering is the fact that engineering will not leave medicine, instead, it seeks to close the gap between these two
fields.
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The paper deals with notion of Software Engincering. What Is Software Engineering?
Software plays a critical role in our daily life. It behinds our banking system’s.
Our telephones depend on it...

What is Software Engineering?

Software Engineering — is an engineering discipline, connected with all aspects of manufacture of Software
from beginning stages of creating specification until maintenance and support of system after commissioning. There
are two passphrases in this definition of Software Engineering:

e  Engineering discipline

e  All aspects of manufacture of Software

Engineering discipline. Engineers — are that specialists, performing practical job and achieve practical results.
A scientist is able to say: problem is unsolvable in the frame of existing theory and it will be as scientific result worthy
of publication and defense of thesis.

For problem solving engineers is applying theories, methods and means, useful for solving this problem,
however they apply them selectively and always try to find solutions, even in that cases, when there is not exist any
theory or methods according to this problem yet. In these cases engineers find method or means for problem solving,
apply it and response for these means, because these means have not been tested yet. The set of engineering methods or
fashions, which are not justified theoretically, however which were given repeated confirmation on practice, plays a big
practical role. In Software Engineering, they called as “best practices”.

Enginecers works in the conditions of limited resources: time, financing and organizational (equipment,
technic, people). By the other words, the product must be developed until deadlines, in the frame of allotted financing
sources, equipment and people.
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