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Babkin V.
Oles Honchar Dnipropetrovsk National University
OPTICAL BUILDER

While studying the «Geometrical optics» of the sdhoourse of physics,
| noticed the absence of some optical objects dstration (e.g. thick lenses and
balls). That's how the idea of “Optical Builder’qgram appeared. The aim is to
create a piece of software, which can build pathagé inside an optical system,
consisting of such objects, automatically. Haviogducted the review of existing
software programs, | found that some similar orlesady exist. But none of them
include thick lenses or prisms, for example. Wencdrtake into consideration the
professional software for physical modeling, beeaws one hand hardly anyone
can afford it because of its price and complexiym the other hand it requires
quite a powerful computer or, more precisely, pdutehardware. That's the
reason for writing some software with the same &ut,which works with slightly
different objects, than existing programs do. Aode of the objectives was to
make it user-friendly and easy to use, so that lpe@go are not familiar with the
optics very much, can use it. Also, the programugkhaot require powerful
hardware.

Target audience is the people, who start to leaticsy and those, who need
to visualize their own optical systems:

* Pupils, who study optics at school

* Teachers of physics and astronomy (e.g., possiiit show simplified
model of a telescope on the astronomy lesson nek@togram useful)

*and others

Benefits of using the virtual environment are olwgiothere is no need to keep
lenses, prisms and other objects, no need tohidl rboom with dust, the greater
visibility of the experiment (it is not that easy make a thin ray. Also, it can
hardly be seen). To use it is enough to have at leae computer and not

necessarily a powerful one by today's standara@sddscription follows).
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Resulting software requires installed Microsoft ITNR2.0, OS Microsoft
Windows XP or later (there is a theoretical poditybio launch this application on
Windows 98, but this was not checked), OpenGL-cdiblgavideo card, installed
Adobe Reader 9 (not necessary). Required operatesaory varies according to
used OS. Program uses approximately 60-80 megab¥/teserative memory for
system consisting of 10 optical objects and 10 (ayjsch is enough for its main
aims, because larger system is hard to perceptls, 5112 megabytes should be
enough for any operating system (if its requirersaid not set other limits). As
one can see, this application will work on the naidhe nowadays computers.

Conclusion: A software product which allows demceistns of optical
systems was written. It does not demand fast haelvemy special knowledge to
be used, and thus can be applied in most of theotcland universities to conduct

experiments in virtual environment.

Baboshkin I. 1., Kuzmenko V.I., Atanova M. Y.
Oles Honchar Dnipropetrovsk National University
COMPUTER MODELING OF MASSIVE STRUCTURES BEHAVIOR
ON HETEROGENEQOUS BASES

Nowadays building must be carried out on heterogesidases. That is why
it is very important to carry out a research of sumiform settlings which appears
as the result of bases’ heterogeneity. Importarsulte were received for
elastoplastic multilayer bases in work [1].

Plane deformation of heterogeneous band is besgarehed. The properties
of the band are described by Lamé parameteasdp in each point of the band.
The band is being deformed under the influencénefrhassive stamp with a flat
foundation. As a result of the band deformation stemp receives vertical shift

(settling)A and rotatiorp, that are considered to be given (Fig. 1).
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Fig. 1. Rotation and shift of the stamp

The problem is to find components of displacemesttor u; (x,y), small
deformation tensog;j(x,y) and stress tensar&,y). Mentioned characteristics
have to satisfy equations of equilibrium, Cauchiatrtens and determinative

relations. Moreover, conditions
Uy(x.y)=-(A-@{)u(x.y)=0
must be satisfied on contact area of the stamptandand.
Extremal variational problem for the specified gevb was received using
typical method given in [2]:
;nj; @wz) = LW(EITJ-)dﬂ}.

For discretization of the problem was used finieyeent mesh. We received
a linear system of equations that was solved usiethod of successive over-

relaxation (SOR). To get stamp’s settlings by ieghit we solve nonlinear equation
PwW=| o,dx="F.
.o

Built model also takes into consideration creep [4]
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We got the following results:

1. The numerical solution of given problem was receiv&he practical
convergence of approximated solutions was shown.

2. The relation between settlings and creep propeofitise band was shown.
The relation between contact stresses and barkh#ss.

3. The results can be applied for evaluation of boddi settlings and

rotations on heterogeneous bases.
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Boot V., Tsvetayeva O.
Oles Honchar Dnipropetrovsk National University
DESERTIFICATION

Nowadays desertification is one of the most impartgobal problems.

Desertification — is a process of irreversible ¢jgmnin soil and vegetation, redu-
cing the biological productivity, which in extrerases can lead to complete destruc-
tion of the capacity of the biosphere and transftion of the territory into the desert.

In the issue of human activity more than 9 millisquare kilometers of
deserts appeared in the last quarter of XX cerdndyaltogether they have already
covered an around 43 % of the total land area. pilusess spreads so widely that

became the subject of an international program ei@sation».



The process of desertification is usually causedhsy combined effect of
nature and people. The destruction of sparse vege@ue to over-grazing, felling
of trees and shrubs, plowing land unsuitable farcajure and other economic
activities, the fragile balance of nature, multiglye effects of wind erosion,
desiccation topsoil. Because of this water balagreatly disturbed, the level of
ground water reduced and dry wells. The soil stméctvas destroyed and its satu-
ration with mineral salts is increasing. Due toessive economic burden comp-
lexly organized basin-river systems become organmeanitive desert landscapes.

The consequences of desertification include:

» diminished food production and reduction of féxtiof soils and the land's
natural ability to recover;

* intensification of floods in down streams, deg@mh of water quality,
sedimentation in rivers and lakes, siltation oeresirs and navigation channels;

» worsening of people’s health because of wind-llalst;

* violation of habitual way of life of affected pele that forced to migrate to
other areas.

This problem became threaten to 3.6 million hestast arid land in the
nineties. It's 70 % of potentially productive drgnds and, what is more, these
figures do not include the area of natural deseits.around sixth of world
population suffers from this process.

Desertification can take place in different weathenditions, but it occurs
mostly in hot and dry parts of word. There areduf all arid regions of our planet
are in Africa; they also are widespread in Asidjnl_America and Australia. 6 million
hectares of cultivated agricultural areas are &ftbcby desertifications, that
damage them absolutely; and over 20 million hestaféghem reduce their product
ability. This is the speed of the moving forward time of unrecoverable damages.

UN experts say, today's loss of productive lanll wad to the end of the
century the world could lose almost one third efatrable land. Such a loss in a
period of unprecedented population growth and esirey demand for food can be

truly disastrous.



We should try to solve this problem bhyconsolidation of our forces, first of
all, because this process only in some measuretaumatural factors. Mostly,
desertification is a consequence of anthropogeastofs and it becomes so
dangerous mainly because of irrational, and sonestieven haughty, people’s
attitude to nature. That is why The General Assgnddl the United Nations
decided to declare the period from January 20IDeiember 2020 the UN Decade
that dedicated to deserts and combating desetitiitalhe decade will become a
good opportunity for realization of changes which eequired for dry lands. It will

be benefit for people for a long time.

Bordunos K., Golodok L., Bondar O.
Oles Honchar Dnipropetrovsk National University
BIOLOGICAL FEATURES OF BACILLUS BACTERIA

In recent decades, the growth of dysbiotic intestiiiseases have been noted.
Changes in the ecological state of the environn@dy nutrition, acute intestinal
infections, chronic diseases and dysfunction of ¢astrointestinal tract, the
widespread use of antibiotics, decreased immuneiveg may be the causes of
disturbed equilibrium between the resident micnafland of intestinal dysbiosis.
The need to monitor the intestine microbicenosimfaints and children during the
first years of life is of particular importance, amtially formed microbial set,
determines microbiological status a child throughau life. At significant
deviations of the normal flora of the body it iscassary to correcti it by
introducing products based on microbial culturgsebiotics.

The research on creating more sophisticated ameeattugs on the basis of
various groups of obligate microflora microorgarssare conducted worldwide.
The mportant role in these experiments is occupie8acillus bacteria, forming
the basis of many well-known probiotics (Biosporibaktosubtilin, subalin,

enterohermin, biosubtilin).



These microorganisms, due to high adaptive capaarg widely spread in
nature, especially in those objects with which pea@ontact as closely as possible
(air, water, food, etc.). Therefore bacilli entee human body continuously and in
large quantities, preserving activity throughow gfastrointestinal tract. Furthermore,
Bacillus bacteria are an important component of the exagemoicroflora and
areconsidered to be the most effective to createdical products.

One of the conditions of any strain of bacteriadh&f genudacillusto create
a biological product is its antagonistic actioniagiathe conditionally and pathogenic
and pathogenic microorganisms, and also displadiftérent types of activity,
which resulted into the aim of work.

Making preparations for the correction of dysbiotilations is very
important nowadays. We have identified strains atiBus bacteria, investigated
the enzymatic activity of these strains and hawsvshthat they exhibit antagonistic,
cellulolytic, xylanaselytic activies and some ofth can show pektynase and
polihalakturonase activity. Out of 12 identifiedashs of aerobic spore-forming
bacilli — 83.3% showed antagonistic activity @ albicans and 75% showed
activity to S. aureus. T&. flexneryantagonistic activity has not been identified.
All strains of the investigated bacilli are prodigcef cellulase, 80% are capable of
xylanaselytic activity and only in some strainsifpaglakturonase and pectin esterase
have been. This indicates that the identifed sraian be used as probiotic
preparations for correction of dysbiotic disordafrthe human gastrointestinal tract.

Derkachova V. V., Vareh N. V., Atanova M. Y.

Oles Honchar Dnipropetrovsk National University
RESEARCH OF THE SYSTEMS WITH THE EVEN AMOUNT OF
DIFFERENTIAL EQUATIONS WITH DEVIATING ARGUMENT

This work deals with the research of the systendiftdrential equations with
deviations of arguments with the even amount oa&quos.

Let us consider the following system:
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{3/. (t)=a )y (r..0)i = 123
yi(t) =a,t)y. (7))o =a, (1)

whereq; — is relation of odd numbers,
r.(t)ocft,,») 7,(t)<t, limz, (t) =, (i =14).

The results of research of solutions of the systBEn(r; (t) =t, i=1, n-1), when
ai=1,i=1,2,3; 0 <o <1 have been presented in the paper [1]. Unlikidatf work
the delays of arguments are included in every eguan this one. We'll adduce
one of the got results.

Theorem 1. Let the conditions be executed:

Tal(t)dt :Taz(t)dt :Tas(t)dt:Ta4(t):oo, then every solution of the system (1)

either oscillates strongly, or each its componemii$ to zero or to infinity &t oo .

The conditionja4(t):oo IS very severe, that's why we improved it with

t
additional condition®<a,a,a,a, <1.
Theorem?2 Let the conditions be executed:

1) O<aa,0.0,<1,

3) [a(t)dt=[a,(t)dt =[a,(t)dt = e, 2)
o _rl(t) 5,(2) 75(s) o N2 |

a) [a) | al(z)[ [ az(s)[ jag(x)dx} ds] dz| dit= 3)

5)]a,(t) T%(z)[zfag(p)( faAs)ds] dp] dz} dx = (4)
t 7,(t)/2 7,(2) 2x o

6)| a4(t)( | a(2)( | a(x)]a,(s)ds)dx ”Zdz] dt = oo (5)

Then every solution of the system (1) either ogml strongly, or each its
component tends to zero or to infinitytas oo .

The formulated result relates to researches otefinterval.
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Dolgoborodova S., Tsvetaeva E.
Oles Honchar Dnipropetrovsk National University
PROBLEMS OF SOLID WASTE DISPOSAL

Ukraine has huge reserves of black soil — the s@btn the world. However,
the current situation with the ground is handlibgpmestic waste disposal is an
issue that is important to the management of amarurarea. Cities without a
functioning waste-disposal plan face risks of dégeaunning rampant and
economic activity grinding to a halt.

Prior to the Industrial Revolution, what was coesell waste was mostly
vegetable matter, bones, wood, fire ash and dede$oThis material was buried
in the ground to act as compost. People repairedcantinued to use whatever
they could, so recycling was the norm. Waste digbsgstems were developed as
a result of increased populations in city environtaeand increased types of waste.
At the beginning of the twentieth century, papepsand towels began adding to
the debris, and by 1953, TV dinners were createsljlting in more disposable
packaging waste [1].

About 500 years BC in Athens was issued the firstvwn edict banning
throw garbage on the streets, providing for theapization of special landfills and
dump the waste scavengers prescriptive no closer ahmile from the city. Since
the garbage deposited in different places in rarehs. As a result of urban growth
vacant space in their neighborhood declined, wemeasant odors, increased the
number of rats, caused by landfills, became in&dller. Freestanding dumps were

replaced wells for storage of garbage.
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A landfill may offer a cheap solution to large amta of trash, but
incineration can quickly reduce the volume. An @ént and environmentally
sound incinerator does not simply burn whateveshtréhere is lying around.
Scrubbers and filters prevent acidic gases fromeassd and prevent ash from
burning into the air. Some incinerators recycle e refuse as fuel to burn non-
recyclable materials.

Incineration reduces waste materials into theirrbe@mponents by burning
them. This process generates heat, which is thet fos energy. The by-products
of this disposal method include various gases ard ash. Incineration produces
various levels of pollution depending on the incater design and the waste
material being burned [2]. Filters can minimize f@lution. Incineration has a
higher financial value. However, it is more expgasihan disposing in a landfill.
Incineration reduces waste volume by up to 90 peroéthe original refuse. The
resulting ash can provide nutrients for hydropasdutions. It is the preferred
method for disposing of toxic chemicals and hazasdwastes.

Open burning of solid waste greatly reduces itsime, thereby decreasing
the stress on a dumpsite. Open burning releases gases directly into the
atmosphere and has many negative effects on ouroement. The poisonous
gases that are released into the atmosphere anduhdor humans as well as other
animals. Many cities that have used these stowes), abandoned them because of
the deterioration of the air. The dumping of wastemains one of the most
popular methods for solving this problem.

Making a new product requires a lot of materiald anergy: raw materials
must be extracted from the earth, and the producttrbe fabricated and then
transported to wherever it will be sold. Reductaomd reuse are the most effective
ways you can save natural resources, protect thigoement, and save money.
Recycling has two main benefits for the environment

* It reduces energy wastage due to the burning ahtwrfossil fuels during

production.
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It reduces the amount of waste that is either mr@ted (which itself
produces harmful fumes) or placed a landfill site.

Recycling is the most environmentally friendly nedhto dispose of waste
because it does not add any waste material. Thasldes of recycling is that only
certain items can be recycled, and processing $lam@ expensive to operate and
maintain.

Of course, the experience of each country is uniguts kind. In each case,
the solution of problems related to the disposasalid waste, must comply with
the specific region. It is important to take intcaunt the situation in the economy
of the state, the state of the existing infrastrceefor the collection and disposal of
solid waste, and, in the end, the ability and wjhess of society to embody the

political decisions in real life.
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Dorogan V., Posudiyevs'ka O. R., Tsokur N. I.
Oles Honchar Dnipropetrovsk National University
THE CURRENT RESEARCH IN THE FIELD
OF TECHNICAL AND NATURAL SCIENCES

The chemical industry provides the national econamyarge variety of
products.The life of modern society would be impossible with them. As a
result of chemical processing of fossil fuels (cadl, shale and turf) the national
economy receives such important products as caigne fuels, oils, flammable
gases and other organic substances. The baseswiceah technology are also

used in the rocket —building and in the militargléi (manufacturing of weapons,
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bullet-proof vests, means of protection againstatezh, armor for tanks). Due to
chemistry, modern metallurgical industry and meate@nengineering, space
technologies, air and motor transport, manufactuahconstruction materials and
of the majority of consumer goods developed vepydig. Modern investigations
in the technical sphere are aimed at the improvérmkithe quality of products,
creation of new materials with certain propertigsyelopment of manufacturing
with the purpose of production of goods for elegsits, medicine, high-quality
plastics and biotechnological products.

The problems of chemical industry include the élase of prices for raw
materials and energy, pollution of environment,assay of purification equipment,
costs for large-scale scientific research as veetlesign engineering being necessary
to ensure a high technical and economic level of manufacturing. The most part
of toxic waste is created in Donetsk, Dnepropekopvsigansk, Zaporozhye and
Kirovograd regions.

Modern technologies allow to obtain synthetic reiblvith better properties.
Much attention is paid to the development of contpomaterials consisting of
components with different properties. These mateiiaclude the basis with the
distributed reinforcing elements: fiber and thecpe of glass, metal, wood, plastic,
etc. A large number of possible combinations of ponents allow to obtain various
composite materials. As a result of combinationpofy- and monocrystalline
nanowires (polyester, phenol and epoxy resins)ageive materials which are not
inferior to steel by strength, but they are easiértimes.

Specialists of various chemical institutions inrélke carry out intensive
investigations on the improvement of production te€hnical materials. For
example, The State Foundation for Fundamental Resemand the State Agency
for Science, Innovation and Informatization of Ukea hold competitions for
young scientists who contribute to the developnenscience. In particular, in
projects of last year the focus was on the new adsthof manufacturing
electrodes; the study of the activation of envirentally hazardous substances, as

well as of the air pollutants in order to attraberm as valuable reagents; the
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development of scientific principles of isolationdapurification of substances in
order to create innovational functional materi@s. the basis of the investigation
of some elements in electrochemical reactions negem methods were created
for improvement of environmental monitoring of Uknan water basins, as well
as for determination of toxic forms of metals irtiunal waters. There were proposed
new ceramic composite materials providing effecfvetection of biological and
technical objects from exposure to electromagneditiation (such composite
materials have high physical and mechanical, abaggberformance, aesthetic and
hygienic properties. They are environmentally fdlgrand durable).

The members of the sub-department of high-molece@mpounds of
Dnepropetrovsk National University conduct theirmromesearch. One of the types
of their activity is the creation of new composisobased on liquid rubbers, the
study of physical and chemical properties of them®positions, the investigation
of design of manufacturing powerful utility matdsigrocket fuel).

According to the above-mentioned facts, we carcleal® that chemistry is
constantly developing, and it gives us an oppotyuto discover new horizons.
However, modern chemistry has also given into huhmeamds an effective means
of reducing the length of human life. Scientifihheemvements used for the good of
people, not always practical results of scientfiscoveries are exactly those as it
was expected. Every success in the conquest ofenatavitably entails, along
with benefits, the appearance of new challengeswwira@mental and ethical.
Certainly, technological progress is necessaryianbrtant for the achievement of
sustainable development, but another factor issffsgem of values of the society,
figuratively speaking, its “wisdom” — the abilitg uise natural resources reasonably

and efficiently.
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Dreus A. J., Kriachunenko O. L., Stoyanovskiy M. A.
Oles Honchar Dnipropetrovsk National University
TO THE PROBLEM OF DEVELOPMENT
OF WIND ENERGY IN UKRAINE

Nowadays the development of world's resources wfgpas based on the use
of traditional fossil fuels. In the further fututiee development in this area will be
limited by ecological, resource and social factdiisough the demand for energy
consumption associated with economic developmedtpapulation growth will
increase. The full range of conventional and rerd&anergy resources needs to
be used to meet this demand. At the result ofiamat human activities the
mankind has come up to exhaustion of traditionalgroresources. Moreover, due
to fuel utilization, a lot of toxic pollutants wasthe atmosphere which has a
negative impact on a biosphere state. All theswifes cause catastrophic effects
that are irreversible. That is why it is necessarymplement alternative power
sources. Among them the most perspective is wingepoThe foregoing stipulates
currently large-scale development of wind energy imdustrialized and in
developing countries.Wind energy exists in the emment continuously and does
not require the cost for its production.

Wind energy is the kinetic energy associated witie tmovement of
atmospheric air. It has been used for hundredsafsyfor sailing, grinding grain,
and for irrigation. Wind energy systems convers tkinetic energy to more useful
forms of power. Wind energy systems for irrigateamd milling have been in use
since ancient times and since the beginning oRth century it is being used to
generate electric power. Windmills for water pungpirave been installed in many
countries particularly in the rural areas.

Wind turbines transform the energy of the wind imechanical power, which
can then be used directly for grinding etc., orthHfar converting it into electric
power that generates electricity. Wind turbines banused by themselves or in

clusters called ‘wind farms’.
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Wind power engineering is also developing in Ukeailihe perspective areas
of wind power electrical stations location are mi@aimous regions of the
Carpathians and Crimea, the seaside regions wgtinwind intensity, the valley of
the Dnepr, the surface of the Azov and the Bladss&n Crimea 80 wind power
stations were constructed in 2003. Thus the nurabsuch stations in Ukraine is
355 with the total capacity of 39 Megawatt. EspggiaCrimean coasts make
Ukraine the second country in the world (after Nayyvin shallow water areas that
are suitable for large wind farms.

There is a great potential for wind power energykraine. If, for instance,
the 2,700 sg.km.of shallow waters in the Black Ardv Seas were used for wind
turbines, this would cover the entire electricipnsumption of Ukraine.

Wind power engineering is attractive not only bessaut is environment-
friendly and it saves traditional power resourcé8nd power stations can be
mounted rather quickly in the places where othevgraesources are not available
or there are not enough of them. The analysis ofdlwiower engineering world
trends allows making a conclusion that this enviment-friendly and resuming
power is going to satisfy power demand of the madhkn the near future. And
increasing the number of wind power electricalistet will permit to decrease the
cost of alternative electrical power and improvenpo production in case of
maximum loading.

Actual problem of wind energy development in Ukeais: first of all it is the
monopoly of traditional energy, based on outdatedrgy flows, the necessary
infrastructure, but especially — a whopping peagatf different types of power plants
in the nation's capital. Secondly, alternative gneequires a different mentality and a
different kind of skills.Third, the impact neglgmoblems at the national level, so the
invasion of Ukrainian producers on the world mardetvind power equipment must
pass the same bumpy ride as their approval ireftiar missile technology.

For wind energy development the following stepssuithbe done:

- to provide a national scale of serial productapacity of wind turbines for

the Ukrainian windfarm:
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- to eliminate subsidies for environmentally harh&nergy production;

- to include to the cost of energy its ecologicate;

- to support research, development and dissemmatimnew techniques and
technologies in the area of wind energy.

- to continue the improving of designs and manuiiacy wind aggregates;

- creating expert (certification) centers for indadent evaluation and quality
assurance, as well as to improve the reliabilitwioid technology.

One more economically efficient and promising diet development of
wind energy is the production and operation of tfe#work capacity of wind
turbines in the range of 15 — 20 kW. Due to exg8Berial production of necessary
components for these wind turbines, they are clampavailable for consumers
such as farming, mining and forestry, etc. Impletaikgon of this direction promises
great benefits for the energy of the whole couaByit allows significantly reduce
the power losses in power lines.

Based on the above, one can conclude that windygmeiUkraine can not be
replaced by traditional energy. It can be only adde it. This requires an a
traditional generating capacity, covering the enliiad of consumers. Wind power
in Ukraine, as well as throughout the world in mmdeonditions high-cost, and in
the short term can not be recommended for impleati@nt in large quantities
because of the high unit cost of wind turbines, lcapacity factor units (0.15-
0.25), the weakness of the economy and other facliois hardly expedient in the
coming years to receive a substantial governmewmestiment in wind power
production for the internal market and buildingglewind farm. The first step is to
create the conditions for the introduction of wieidergy in the energy system of
the country.

At the moment, wind energy is a part of the alteweaindustry, which is
fighting for a place in the sun with the venerabpponent — the energy in fossil

fuels.
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Dudar K., Bezugly V., Tsvetayeva O.
Oles Honchar Dnipropetrovsk National University
FORECASTS OF TOURIST STREAMS IN THE WORLD

People travel for a long time, but registrationtloéir movement received
rather recently. In total thanks to developmendwth concept as tourism.

According to the WTO forecast, in XXI the real tmtitboom is expected: the
number travelers in the world by 2020 will come needo 1.6 billion (612 million
people traveled in 1997).

The largest British tourist publishing house «Tta&eTourism Intelligence»
(TTI) entering into «Economist Intelligence Unitulgished the research containing
long-term, up to 2020, forecasts of developmenthef international tourism. The
analysis of the given 30 largest exit markets stigito 90% of volume of world
tourism was carried out and the forecast concemumgber of trips of tourists abroad,
number of spending the night and money on foreigs ts made.

The travel market will grow. According to forecgsthe first place will
reserve the adventure tourism. There were not so/mpkces not investigated by
people in the world. It only warms up the interestomantics to them (especially
travelers — thrill-seekers are attracted by Anteagt It is necessary to develop the
new routes with expansion of requirements.On tloerse place there are cruises.
This sector develops very promptly in comparisothwithers. Activation of mass
cruise tourism began approximately in 1997-200(hc&ithen its popularity
increased. Strangely enough, but the sensatiordb@wism took only the third
position. Probably, it is caused by that is ond¢haf youngest sectors of tourism.
The ecotourism can exist only in the two types. fitst includes rounds with visit
of national reserves for vacationers in resortse Rcond represents itself the
thematic round which has been completely devoteal $abject of preservation of
environment. The part of profit from ecotours gaesfinancing of projects on
their protection. For this reason the hope of egsts of improvements of

protection of reserved zones increases togethardeielopment of ecotourism.
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On the fourth position there is a cultural and infative tourism. As the research
showed, the most interesting places for travel whth informative purposes there
will be Europe, East Asia and the Middle East. Tlegewith human inquisitiveness
the need for improvement of protection of monumemtseases too. Uncontrollable
tourist streams can cause irreparable damage tmfathem. Despite danger, the
above-mentioned countries continue to welcome haisiyi guests, thereby filling
up the treasury. On the last place there was aahertourism. By which mean
travel with studying of the concrete phenomena, égample, climate of the
district. In the future the huge share of profitins sector will belong to thematic
parks. The Disneyland — one of the most known exasaNow in the world some
new huge similar parks are under construction. Mdsall present generation
expects opening of «the real lock of Hogvarts»apah.

In the future the change of the main tourist steeanpredicted. According to the
WTO forecast China becomes it first of all. Whiletakes only the sixth place (22
million arrivals). By 2020 this indicator will reb@ point of 137.1 million at an annual
gain of number of tourist arrivals in 8%. The USK02.4 million arrivals), then —
France (93.3 million) and Spain (71.0 million) bexothe tourist directions second for
popularity. Great Britain will appear on the sewgpiace (52.8 million arrivals).

In total by 2020 the number of the internationaivals will make 1.6 billion
that by 3 times will exceed indicators of 1995. Ipa&xpenses of tourists, except
for funds for air transportation, will increaseSdillion dollars a day.

According to the WTO forecast, rapid development exfit tourism is
expected. Germany, Japan, the USA, China, GredaiBrbecome the largest
countries suppliers of tourist streams.

In the largest markets changes as and in struofuerit tourism are expected.
The share of interregional trips will increase bgrmg distance because people will
travel more, the traditional directions will ceasearrange them, and they will
prefer novelty. Besides, the tendency to further quite fast depreciation of trips
on a long distance, especially with the advent eW rhigh-speed transport is
planned. As changes will be connected with thaetigment of the international

tourism will cause creation of weight of new workpés.
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Foondova V., Bondar O., Tsvetayeva O.
Oles Honchar Dnipropetrovsk National University
DNIPRO: PAST, PRESENT AND FUTURE

In the past Dnipro was clean and had a stable stasy It functioned well
for millennia and fed millions of people. Famousiant Greek historian and a
large geographer of antiquity Herodotus, whichdiwe the V century BC, wrote
about the Borysfen, so then called contemporarnpini“The Borysfen has most
beautiful and most luxurious pasture for cattlecetbent fish in large numbers.
And water is very tasty and clean...”. He acknowletig®at “the biggest and the
richest river among of all rivers of the world, ept the Egyptian of the Nile”.
This was our Dnipro in the past.

However years passed, the world changed, new ¢émfies and inventions
have appeared which with every century more ancerharm to the environment.
And certainly people are changed together withvibdd. Today, all of the above
continues to develop in the better way. Only thiireaaround us is changing in a
completely different direction including Dnipro. Is the main waterway of
Ukraine. Its significance in formation and develamnof the Ukrainian nation,
social production and the natural environment oé tbountry can not be
overestimated. However, its ecological status ixmicern to scientists and the
population itself.

The ecologists note that the economic objectseas® water use without
regard to economic and ecological consequencedJkvaine in the basin of
Dnipro for decades. According to scientists usirgjewn quality is about 50% for
technological needs. Nearly 90% these costs carthraigh the reuse of water in
systems for industrial and communal water supphatéV losses are 10-20%
during transportation, improper use of in humae #fabout 20% in the industry —
20-30%.

But water management is by far not a solitary oné aot the most major

problem the ecosystem of Dnipro. So the proceskaarmsition Dnipro in lake of
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system can be seen now. First of all it is causethb construction of dams and
flooding of thresholds. To date there are six nesies of Dnipro cascade that
during its existence significantly worsened comdhitadjoining territories. So level
of ground water increased, soil salinization intiéed, the volume of underground
runoff increased almost to ten times, and with thite level of contamination of
groundwater. The concentration of radionuclidexogstantly increasing in the
bottom sediments of Dnipro, especially in the Kieservoir. The concentration of
iron, cyanide, chloride, chromium, cobalt, leadcziphenols, petroleum products
increases quickly in waters and mules Dnepropekrausd Dneprodzerzhinsk
reservoirs. An estimated loss from flooded Dnipfdl@odplain is about 18 billion
dollars annually, while profit from all six GES [muo cascade is only 25-28
million dollars a year. Therefore we need to muthiss the imagination so as to
explain the fact construction on Dnipro such annalaunce of hydroelectric power
stations. Also important is not just, what died qarctive floodplain biocenoses,
but also that largely Dnipro lost the ability toeah itself. It was significantly
complicated problem of obtaining quality drinkingter at water stations.

Also, chemical pollution damages Dnipro basin. Thiscaused by the
intensive development of industry, agriculture,amzation and the development
of the transport network in the river basin. Desgbme decline in production,
anthropogenic load remains high and water quasityyot improving in Dnipro
River. 900,000 tons of pollutants arrives with sgevéo water basin. Around 5,000
objects of preservation useless pesticides andchgnoicals accrued, which are
located preferably in rural areas of Ukraine. 13itlygons and other places of
storage or burial wastes situated in the Ukraimpart of Dnipro basin. There are
also 161 objects of placement toxic waste. Theirgglthe materials which contain
toxic substances in concentrations which exceedirmaxr allowed value more
than 50 times. State purification communal wastewas unsatisfactory and
increases due to an emergency state of nets ajeefieaccidents.

Almost all Ukrainian guilty in yet another our paihproblem. This is the

ecological pollution of Dnipro. It is conveys dfilt on the words even how many
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today polyethylene packets, bottles, synthetic pagkasses swims in river water.
No matter where people resting in the season, tleaye after themselves
household and food waste everywhere. Needlessdn gnagine, that this is on
the bottom the river.

Also the situation in Dnipro basin complicated bgignificant level of develop-
ment erosion processes and destruction of the. ¢elagting a catchment area reached
65% and in Kherson region and some basins of siwais — 80-85%. While optimal
level is 40%. Wooded territory of basin reaches tPaverage. While optimal level is
30%. The area of eroded land increased by 28%thaentbtal content of humus in the
soil decreased by 10% in just the last 25 yeaogluets of erosion fall in water objects
and lead to their pollution with organic compoundsneral fertilizers, particularly
nutrients — by nitrogen and phosphorus, as wedl adtation.

Building of cascade reservoirs caused changes torgravays and reducing
populations of many valuable species of fish. Real@on activities in Polissya
caused a significant change in the natural chaiatts of the basin of the
ecosystem. Against this background, a significapletion biodiversity occurred
in Polissya. There a number of native speciesudioh 31 species of vascular
plants and nearly 20 species of terrestrial mammaés lost. Nearly 80% of
natural ecosystems have been lost in Dnipro b&swv Dnipro keeps its natural
state only on small areas that connect the regervoi

These problems the natural state of Dnipro base ramjor and more
important. They need paramount solution. But fréws tve can be concluded that
ecological status of Dnipro is catastrophic. To edatot only Ukrainian
organizations and international organizations fade in addressing environmental
problems of Dnipro. There are the International @epment Research Centre, the
Global Environment Facility, United Nations Devetognt Programme. Also
recently more and more concerned Ukrainian to epcdd state of Dnipro basin
exhibit own initiative to improve the ecosystemtbé river. We should care not
only about ourselves but about the fate of ourgragtthat will live in the country,

we are building for them now!
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Gordienko T., Tsvetayeva O.
Oles Honchar Dnipropetrovsk National University
THE CLIMATE CHANGE IMPACT
ON THE WATER RESOURCES IN THE WORLD

Water is the softest, weakest creature in the world
but to overcome hard and strong it is invinciblada
the world is not equal to it. (Tao Te Ching)

Water resources are used in various ways includimgct consumption,
agricultural irrigation, fisheries, hydropower, usdrial production, recreation,
navigation, environmental protection, the dispamad treatment of sewage, and
industrial effluents. Water has sources and suppéieonomic, social, and political
characteristics which make it a unique and chaltenpgatural resource to manage.
The main climate change consequences related tr wegources are increases in
temperature, shifts in precipitation patterns amows cover, and a likely increase
in the frequency of flooding and droughts. Depegdon the region, climate
changes have widely differing effects on Europe&es. Higher temperatures will
generally intensify the global hydrological cyckennual precipitation trends in
Europe indicate that the Northern Europe has becb®de-40 % wetter over the
last century, whereas the Southern Europe has leeopnto 20 % drier. Over the
last century annual river discharge has increasesbime regions, such as Eastern
Europe, while it has fallen in others, such asseut Europe.

Climate change may also change the seasonal wariatiriver-flow. Higher
temperatures will push the snow limit upwards inrtihern Europe and in
mountainous regions. This, in conjunction with Ipsscipitation falling as snow,
will result in a higher winter run-off in northeEuropean and mountain-fed rivers,
such as the Rhine, the Rhone, the Po, and the Bamdibreover, earlier spring
melts will lead to shift in peak flow levels. Cliteachange tends to increase the
frequency and intensity of rainfall; there may lmeiacrease in the occurrence of

flooding due to heavy rainfall events. Groundwatstharge may also be affected
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with a reduction in the availability of groundwatknr drinking water in some
regions. Changes in average water availability ostrEuropean river basins are
estimated to be relatively small for the next 3@rge However, in the long-term
period most of the climate change scenarios pretiiat northern and Eastern
Europe will have an increase in annual average fioev and water availability. In
contrast, the average run-off in southern Europeans is projected to decrease.

The European area around the Mediterranean Seaagnized as one of the
world’s regions where climate change has the gséatdverse impact on water
resources. This is the result of the combined efféencreasing temperatures and
precipitation decrease. This combined effect willegthe higher evapotranspiration
rates and result in periods with low river disclemrghydrological droughts).
Occurred drought periods were reported in manyissuith the area. The average
annual runoff will decrease by 2070 with 50 % irutb@rn and southeastern
Europe, and increase by up to 50 % or more in mpasts of northern and
northeastern Europe. It is possible that in tharkithe extreme precipitation will
be more frequent, especially in winter and morenasé but the uncertainty in the
projections is high. In general, in Europe, theitignof the flood risk tends to shift
from snowmelt in spring to summer, autumn or eventevtime. In the most of
European countries the maximum monthly dischargesirofrom January to June
and from south-west to the north-east. This reflebesides the general climatic
pattern with winter rains in the maritime areas(lan Peninsula, western France,
Great Britain, and Mediterranean countries), tlseng influence of snowmelt in
the continental and northern areas with snow acttion in winter and melting
periods from March until June. In the 2070s, theximam average discharge
occurs about one month earlier than today in nantlh@d parts of central Europe.
This can be explained by a general rise in tempezan the climate model for
these areas, which induces an earlier snowmelt.

So, water resource users can reduce the negateets=bf water shortages
through a number of strategies. These include irgyigater storage and release

programs for reservoirs, adopting crops and crappnactices that are robust over
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a wider spectrum of water availability, adjustingater prices to encourage
conservation and the expansion of water supplyastfucture. The ability to
anticipate and efficiently prepare for future watesource management challenges
Is currently limited, in part, by imprecise regibgimate change models and long-
term weather forecasts. The uncertainty about éutlimate conditions makes it
more difficult to optimally prepare for and adaptdssociated changes in water

resource availability and quality.

Gubenko M.
Oles Honchar Dnipropetrovsk National University
PERSPECTIVES OF THE QUANTUM COMPUTER

Informational technologies developing faster thairtefficiency being realized.

In accordance with Moore’s Law, the number of tistoss in microprocessors
continues to double every 18 month, so by the y2@B0 the circuits in
microprocessors will be measured on an atomic sddle next logical step is to
create quantum computer, which will use the powetoms to perform memory
and to process tasks. Such computer has the pateati perform certain
calculations much faster than any silicon basedptder.

e A quantum computer is a computation device thakes direct use of
guantum mechanical phenomena (e.g. superpositmrpetform operations on

data. Quantum computers are different from digiteds based on transistors.

How the quantum computer will work

» A guantum computer will store information as eitla 1 and 0 or quantum
superposition of both states simultaneously. Sughaftum bit”, called qubit,
allows greater flexibility than the binary system.

Let’'s consider the following example: if a qubitirs a superposition of the

states 1 and O, and it performs a calculation vaittother qubit in the same
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superposition, then 1 calculation obtains 4 res0i3; 0/1; 1/0; 1/1. The obtained
mathematical results, applied to a quantum sysl&shas long as the system is in
superposition of states until it collapses dowm ihtstate. The ability of quantum
computer to perform multiple computations simulamy is called quantum

parallelism.

Benefits of the quantum computer

* A quantum computer will be able to store mores lmf information in its
memory than there are particles in the universe.

» The power of a single quantum computer will gareability to simulate the
whole world in a holographic environment, modulatkfferent systems
(economical, ecological, financial etc.), solveaireumber of equations necessary
to create extremely accurate forecasts and simsildtatomic particles interactions
and to understand how every single process in tirlwvorks.

» Several quantum computers linked together wdbte so powerful quantum
Internet, that search engines will respond the iggaalmost like a human being,

immediately.

Disadvantages which prevent the creating of the queium computer

» The qubit calculations are performed while thargum wave function is in
a state of superposition between states 1 andviever, when a measurement of
any type is made to a quantum system, decohereeakddown and the wave
function collapses into 1 state. Therefore, compli@s to somehow continue
making these calculations without having any measents made until the proper
time. After this time the calculated result canntttrop out of the quantum sate.
Then the system has to have a measurement takemadothe result, which then
gets passed on to the rest of the system. Thatayarypcess of computing has a
contradiction with itself.

* In order to create a quantum computer it is neagsto combine realms of

superconductors, nanotechnology and quantum etecsraEach of these has been
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so far fully developed, so the attempt to mergemthall together is quite
complicated scientific task.

» The perfect working quantum computer would besdbldevastate world’s
financial system by ripping through their compwecurity encryptions, which are
based on factoring large numbers that literallyncdrbe cracked by traditional
computers within the life span of the universe.uagtum computer would be able

to factor numbers in a reasonable period of time.

Hrushevska M., Osadcha L., Tsvetaeva O.
Oles Honchar Dnipropetrovsk National University
GLOBAL WARMING

Starting from the second half of the XVIII centutphe world began the
transition from manual labor to machines, from nfaotory to factory. The
process was called Industrial or Great Industrigvdtution. The Industrial
Revolution began in Britain in the last third o€tKVI century and adopted in the
first half of the XIX century, comprehensive, cawngr then other countries in
Europe and America. The result is a steam enggxélet industries and metallurgy.
All this has led to the ejection a large numbeaiofgases and combustion products
(ash, slag, volatile gases) cause raise averageetatare on Earth at 0.7 ° C. The
greenhouse effect was discovered by Joseph Faud&24 and was first investigated
guantitatively Svante Arrhenius in 1896. The prece$ gradual increase in the
average temperature of Earth's atmosphere and oaedme XX and XXI centuries
was called global warming. This term was employegést 8, 1975 the American
climatologist Wallace Broker in the U.S. journaié&te, in which he published an
article entitled "Climate Change: Are we on theesifrold of rapid global
warming?’. The author spoke about a possible chamgend — from the gradual
reduction in global temperatures to their growthisTterm he describes the

consequences of human impact on the climate. Remongrhe problem of potential
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global climate change, the World Meteorological &ngation (WMO) and the
United Nations Environment Programme (UNEP) esshbld in 1988 by the
Intergovernmental Panel on Climate Change (IPCC)s lopen to all member
states of the UN and WMO. The main task of the IFRE€@ regular review of
indicators of climate change. IPCC prepares speemirts and technical papers on
issues that require independent scientific inforomaand advice as well as support
the UN Framework Convention on Climate Change (USE(; through its work
on methodologies for National Greenhouse Gas lovess The Convention was
adopted by the "Earth Summit" in Rio de Janeir@982 and entered into force on
21 March 1994. Agreement on the general principfegction on climate change,
has been signed by more than 180 countries, inguthe former USSR and the
industrialized countries. Estimates obtained froimate models of the IPCC
report in 2007, reported that at the beginning Xeé@htury, average global surface
temperature could rise 1.8 to 3.4 ° C. In additmsea level rise, global temperature
will also lead to changes in the amount and distiiim of precipitation. This can
result in become more frequent natural disastéomid$, droughts, storms and
other. Warming should probably increase the frequeand magnitude of these
events. Another possible effect of the increasglabal temperatures is to reduce
crop yields in underdeveloped countries in Afrigssia, Latin America and
increase yields in developed countries due to tierease in carbon dioxide
concentration and longer growing seasons. Climatenwmg may lead to a shift of
species ranges to the polar zones and increaserdtiability of extinction of
indigenous species inhabitants of the coastal arddslands, whose existence is
now under threat. The report of the working grofiphe Intergovernmental Panel
on Climate Change (Shanghai, 2001) was given senagtels of climate change in
the XXI century. Key Findings — Continued globalmng, accompanied by an
increase in greenhouse gas emissions, increasngutface temperature of the air,
reducing the temperature variations, sea level fi$® most likely changes in
weather conditions are more intense rainfall, highaximum temperatures, more

hot days and reducing the number frost days in stiralb regions of the world and
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in most areas of the continental heat waves witbb@& more frequent. In addition
to the UN Framework Convention on Climate Chandso adopted the Kyoto
Protocol — an international treaty adopted in Ky@tapan) in December 1997, in
addition to the United Nations Framework ConventarClimate Change (UNFCCC).

Kapinus Y., Golodock L., Bondar O.
Oles Honchar Dnipropetrovsk National University
ANTIBIOTICS RESISTANCE OF CONDITIONALLY PATHOGENIC
BACTERIA IN THE UROGENITAL TRACT

Microflora of Urogenital (UGT) and gastrointesti&l) tract certainly plays
a significant role in maintaining the health of &raorganism.

Both systems are open cavities, which are congtantlcontact with the
environment. Surroundings are mostly representedmiigroorganisms whose
opportunistic and pathogenic share is relativelgdaOne of the important roles in
protecting the mucosa from infection by pathogemicroorganisms plays a
normal microflora that inhabits this body or caviuring the evolution, the
formation of «Macroorganism —microorganism» systeok place that eventually
led to the formation of modern normal flora.

Microbiocenosis of urogenital tract should be cdastd as one of the most
important and integral components of maintainingbastant internal environment
that is functionally related to the maintenanceirmmunological mechanisms.
Disorder in the microbiota of UGT may be the fastof other types of diseases,
which are not related to reproductive system. Regn} role of microflora of UGT is
beyond the reproductive system. Synthesis of bioddly active compounds
prevents colonization of a cavity by the oral oppnistic flora that prevents the
occurrence and progression of dysbiotic phenomena.

Normally the vagina of a woman has a normal miomadl It consists of about

90% of lactobacilli (rods Dederlyayna), 9% — witifidobacteria and less than 1%
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are other conditionally pathogenic microorganisnisciw normally do not cause a
disease.

During the research, we have found that at dysbidigsorder of urogenital
tract of a woman the microorganisms found in thgiva are represented by
transient species. Most often one can find coagulasgative staphylococci
(especially Staphylococcus epidermidis), besfdes/nebacterium spassociation
Bacteroides spAnd Prevotella sp.,, Mycoplasma hominjspresent in moderate
amounts (less than 4,00 Ig CFU / ml).In a much logancentrations one can meet
the generaMicrococcus sp Propionibacterium sp Eubacterium spOccasionally
(less than 10% of cases) one can distinguish theergeClostridium sp,
Actinomyces sp Fusobacterium sp Ureaplasma urealyticum, Mycoplasma
fermentas, S. aureus, Neisseria sp., Escheriobiia Candida sp.

The problem of antibiotic resistance of microorngars is recognized as
a global problem. Now one of the strategic objexgtivaround the world is to
restrain the development and dissemination of antitbresistant microorganisms.
Therefore, laboratory studies to determine the iBeiyy of microorganisms
causing human diseases to antibiotics is becomiorg mportant.

During the studies, we have found that the restgaof staphylococci
identified in patients is greater than 70%. Mosaiss of Staphylococcus aureus
and some strains of other microorganisms produceifiease and cephalosporinases.
Many staphylococci are resistant to other classésamtibacterial agents
(macrophytes, aminoglycosides, fluoroquinolones).

It was found that for gram-positive cocci the highdegree of sensitivity was
observed with regard to benzylpenicillin, amoskizg!/ klavulon acid, cefotaxime,
cefepime, cefoxitin, and sontenterobacteriaceasestrains were characterized by
sensitivity to amoskizyline / klavulon acid, cefxitae, cefepime, gentamicin.

At present, the development of microorganisms tasce to antibiotics has
reached such a large scale that it should causetiatt to this problem. First of all

this is due to the difficulties in selecting drufys the treatment of infectious
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patients. The solution of issues of antibiotic sesice, the possible transmission of
resistance genes, division of antibiotics typescifigeto a particular hospital is
global and is impossible without constant monitgrai the range of pathogens and

their sensitivity to antibiotics in all hospitals.

Kapusta V., Stybul V., Tsvetaeva L.
Oles Honchar Dnipropetrovsk National University
DEFORESTEISHON IN UKRAINE

Wood — it is a combination of land, vegetation, dwated by trees and shrubs,
animals, microorganisms and other natural compgnenttheir development of
biologically interrelated, affect each other ane émvironment.

Forests different from Woodland based closing cowethe forest branches
and foliage crowns of individual trees overlaphaiigh in this case, thereand may
areas of open terrain — meadows. Woodland almasersally characterized by
the presence of open soil with trees, distant femoh other on a distance greater
than the radius of their crowns. Forests can baddn any region where natural
conditions are suitable for sustainable growthsra@sove sea level (and sometimes
below) the line alpine meadows, except for areasrgvthe natural frequency of fires
too large, or the environment suffers from the rbg natural or anthropogenic
factors.

In general, forests dominated by angiosperms @adyrinherent significantly
more bio-diversity than forests dominated by gynpeoms (conifers). But to this
rule there are exceptions: for example, aspen-biocests in northern latitudes
have lower rates of biodiversity than thence caniie forests. Some forests
contain many individual species of trees on a sraedla (such as tropical rain
forests and deciduous forests of the temperate)zand some only a few species

that cover large areas (mountain pine forests).
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The largest forest biomes are:

* Rain forests (dank tropical forest),

* Taiga,

* Broadleaf,

* Tropical dry forests.

Total forest area in Ukraine — more than 10 millrectares, which is 17.2%
of its territory. The largest forest cover — in tb&rainian Karpats 32%.A wood
area in natural plains naturally decreases fronthnty south. The forests are
dominated by young and middle-wood species suchiras, spruce, oak. They
cover about 90% of forest covered area.

Forests of Ukraine in its purpose and placementction mostly water
protection, safety, hygiene, health and other fonst and provide the needs of
society in forest resources. 15.4% of the foresloriy to the reserve and this
proportion tends to increase.

The total stock stands at the beginning of 2012wemeal to 1 billion 512 million
cubic meters.

According to scientists, one sunny day hectarestoadsorbs from the air
120-280 kg of carbon dioxide and releases oxyg€n2I® kg. One tree produces
medium size sufficient for three men breathing @tygHectare pine forest holds
40 tons of dust and leaf — 100 tons.

Forests have a huge impact on the climate andceadition. In the summer
when it rains and rains wood retains moisture om ldaves and branches in
autumn — the fallen leaves, roots and moss. Tumiogd moisture gradually by
evaporating it back into the atmosphere, whereddare formed, which are again
converted to precipitation as rain. Winter foreatsumulate snow and give it
a quick melt until spring. Without forests water ltimg snow and rain rapidly
drains into bed streams and rivers, thus erodiagthl, forming gullies and cause
flooding downstream. Moisture, arriving to the nsgbarely escapes back into the

air, therefore often start drought [1].
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The biggest problem at the moment is illegal dedftaton. All Ukrainian
forest illegally cut wood. First, industry thrivespecially in the western regions.
This forest occupies 20-40% of the territory. Catvd common in the region pine
trees and also more expensive. One of the readoifiegal felling’s in Ukraine
consider poverty Ukrainian in villages near foredtkany of them do not have
enough money for firewood, so cut down a few ttedseat the home — a common
occurrence. In the western regions as telling lémadsters, people steal wood for
building houses and outbuildings.

There is the Law of Ukraine "On the ban on def@tsh and the introduction
of a moratorium on the export of timber — and timbtéhis law establishes rules
aimed at preventing deforestation Ukraine and stafgport of domestic timber
processing enterprises. The objective of the Lawtdsregulate the legal
relationship in order to improve performance, pctta and restoration of forests,
sustainable use of forest resources, improve tloaauic situation of domestic
enterprises, protection of the consumer marketlotlde, the interests of domestic
producers and improve the structure of exports.

Forests must be cut very carefully. The massivinéelof trees can cause
sudden changes in temperature (colder in winterm@ain summer), demolition
of topsoil. As a result, the site cleared forestsmied desert. This applies
particularly to the southern areas of Ukraine. iEarCelina Northern Black Sea
grew lush grass, oak, groves and forests, but hevetis only a bare steppe, which
on all sides blown winds.

According to the World Wildlife Fund (WWF), 40 yeatand biological
resources of the Earth will be completely exhaus®ih forests worst situation:
kill them in a matter of days, and they grow focaees. So you should think about

how we replenish natural resources in order tmrestcological balance [1].

The list of references:

1. Web resource. — Access mode: http://www.clinmdteorg.ua/content/
virubuvannya-lisiv-sprichinyae-zmini-klimatu
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Kirichenko A. N., Kuzmenko V. 1., Atanova M. Y.
Oles Honchar Dnipropetrovsk National University
THERMOPLASTIC CONTACT PROBLEM
OF CONNECTION LAYERS IN COMPOSITES

With the development of major industries it is resa@y to use materials
which have higher service properties. The besttisoluo this problem is to use
the layered composite materials (CM), which incogp® not only the properties of
the components, but are usually characterized lbgnge of new, often unique,
gualities. So the research of CM behavior in readaions is of primary importance.

Receiving valid results about deformation CM credtee preconditions to
develop recommendations that allow us to minimiee undesirable effects. Such
studies will help to assess the possibility of gsidM and develop relevant
recommendations.

Plane deformation of layered composite, which priigpe are described by
Lame parameters andy, is investigated. Deformation of the compositeursc
under the action of plates with flat base. As aultesf composite deformation
plates receive vertical shifts (sags), which amesatered to be given.

The problem is to find components of displacemestter u; (x,y), small
deformation tensogij(x,y) and stress tensazij& y). Mentioned characteristics
have to satisfy equations of equilibrium, Cauchiattens and determinative
relations.

So, we must find the above functions, which satilbg/system (1)
Oijj =0
ey = L3 (1)
g = A06;; + 2ug;; — fud;;
and boundary conditions
Uy(x.y) = -4d:u-(x.¥)=10 | for the upper border,
Ux(x.y) = 0:uy(X.¥) =0 for the lower border,

0x(X.y) = 0; Txy(x.¥) =0  on the sides.
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Formulated problem statement is not really usabletiie construction of
numerical methods of solution. The most naturdhesvariation formulation. The
typical method of variation formulations constroctiof boundary value problems
of elastic body theory is considered in [1]. A fexelement method was used for
discretization of the problem. To approximate pesiile functions the
rectangular finite-elements were used.

Having substituted the expressions for the compisnesf the vector
displacement in functional of the extreme variaggwoblem, we obtain a function
of many variables. We received a problem of absoiinimization of quadratic
functions of several variables. Let us write dowre thecessary condition for
extreme. We receive a linear system of equatioaswias solved using method of
successive over-relaxation (SOR).

Formulated problem was solved using the developé&dare.

The list of references:

1. Ky3bmenko B. UW. Pemenune ma OBM 3amau miactuueckoro jegopmu-
poBanus: CnpaBounuk / B. U. Ky3pmenko, B. @. banakun. —K.: Taxuuka. — 136c¢.

Kochubey O. O., Yevdokymov D. V., Kriachunenko O. L, Deriy V. S.
Oles Honchar Dnipropetrovsk National University
MATHEMATICAL AND NUMERICAL MODELING
OF MASS TRANSFER IN SOIL

Last years due to food crisis further developmédrdagicultural industry has
become one of the most important aim of Humanitgvé&opment of agricultural
industry is impossible without correspondent depeient of agricultural science.
For example, a progress in plant-growing complet@gpends on success in
agricultural science, but the last is connectech wihderstanding of biological,
chemical, mechanical and thermal processes in.sBildogical and chemical

processes are investigated intensively using glodpnities of modern science.

36



As for filtration flows and mass transfer processessoils, which must be
investigated mainly by mathematical tools, the wessary simplified
mathematical models are used in this field. Fom®#da, roots of plants suck up
water, that stimulates a specific filtration flonldowever, cross-section area of
plant root is negligibly small in comparison withference size of whole domain.
As a result, multiscale problems must be formulagsdcorrect mathematical
models of filtration in soils. In fact, multiscapgoblems have never used for this
aim because of mathematical and computationalcdiffes are intrinsic to them.
The similar situation takes place with sorption saflts dissolved in water by
particle of rigid frame of soils, that was not colesed properly. It is evident, that
to improve the situation, new generalized mathesahtnodels and algorithms of
numerical solution must be proposed. The presemk wgoto be considered as an
attempt to provide some progress in this direction.

Generally speaking, there are two mathematical tsodemass transfer in
soil filtration model applied for water motion iatsirated soil, and diffusive model
by A.V. Lykov for unsaturated media. Accuracy argplacability of the second
model requires additional special investigationd drscussions. For the sake of
simplicity, the following consideration will be reisted by the filtration model in
plane case.

Let us consider a domaiD of saturated porous media. Let there is filtration
flow due to some external cautions and there amsrof plants which are
perpendicular to a planB . The roots of plants create locally decreasedspres
due to osmotic effect and, as a result, they syckvater. Cross-section areas of
roots of plants are negligibly small. Then therdition flow is described by

following equation:

0°p 9%p N

IPLOP-Sq8X,X,), 1

axz ayz E_ql ( I) ( )
V =—kgracp, (2)

where p is pressure in porous medi; is number of roots of plantgj; are

intensities of sinks;d is Dirac's delta-functionx, y are Cartesian coordinates,
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X is point of domainD, X; is position of the root of plant/ is velocity of the
filtration flow; k is filtration coefficient. Correspondent boundagnditions are
prescribed on the boundafy of the domainD for equation (1). Intensity of

sink g; depends on osmotic pressure, created by corresppbndot of plant and

local "pressure in infinity". The last term meaig tpressure in position of the

sink, if the sink is absent there. The simplestethelence ofg; on pressure is, of

course, linear, what provides completely lineardtion problem. However, such
non-linear dependences are possible too, that lEaévident mathematical and
computational difficulties.

Presence of delta- functions in the formulation ppbblem (1) makes it
multiscale. As a result, the most popular finitéfedence and finite element
methods can not be applied for its numerical sotutiThus boundary element
method is the only tool, that can be used here.apply a boundary element
method, let us transform the initial governing eiffntial equation to boundary

integral equation:

(X0 B0X0) = [8(X, X} B2 dstx) -
[

n

09(X, Xp) ©
- [p(X) /=0

N
J Tdaxwéqicb(xi,xo),

where ¢ is fundamental solution of Laplace equation;is function of
boundary shape.

Equetion (3) can be solved by usual boundary eléralgorithm with only
difference in last term in right hand side of equmatf q; linear depends omp,
equation (3) can be approximated by system linkggbaaic equations, including
additional equations for determinations of unknoxafuesq; In the case of non-
linear dependence, equations fgrare non-linear and require a special iteration

process to handle them.
Let us consider some substance transfer by fibinafiow. It is described by

following equation
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(v in)e=D, Do x(o)+ 2Q B, X,). @
i=1

wherec is concentration of transferred substan¢eis filtration velocity; D,

is diffusion coefficient; the second term in righand ride of equation (4y(c)
describes sorption process, that is this term sgmts distributed sources (sinks);
the last term in right hand side of equation (4yesponds to the mentioned effect
of roots of plants.

Equation (4) with necessary initial and boundarypdittonal is multiscale
problem, but this case requires completely anothgoroach. The following
spitting

C=C +C; (5)
gives an opportunity to avoid computational diffi@s. Concentratiort, corresponds
to distributed sources and it is described by feansquation like (4) without the

last term. Concentratioo, field can be calculated by usual finite defererdhad,

for example, explicit “up-wined” scheme is usedhe present work:

kel _ K k K1 Kk k k _lyv kK| Kk k
CiyJ-'F _Ci,j + VXi,j + VXi,j‘ Dci’j _Ci—lj + VXi,j VXi,j‘ DCi.,_lj _Ci,j N
AT 2 AX 2 AX
k k k k
o+ |V, | ok Rk V., =V, | ~k _xk
Yi, ] ‘ yl,J‘ Dci,j G j1 + Yi,j ‘ yI,J‘ Dci,j+1 Gij _ (6)
2 Ay 2 Ay
k k
=D, |+lJ 2@’ +C—lj I]+1 2E¢ +CIJ1 +X(Cik,j)-
(Ax)? (Ay)?

Concentratiorc, corresponds to localized sources (sinks) and ibeaanalyzed

by potential theory methods. For example, thidfiehn be approximated by sum
of fundamental solution of Oseen’s equation.
The proposed approach is illustrated by severaimekes of numerical

calculations, which conforms its workability andesfiveness.
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Kochubey O. O., Yevdokymov D. V., Kriachunenko O. L, Goncharenko M. P.
Oles Honchar Dnipropetrovsk National University
ONE MATHEMATICAL MODEL OF MULTIPHASE FLOW
IN SMALL DOMAIN

At present time, fast development of microelecitenimicromechanics and
microbiology stimulates constantly growing intesedb different mechanical
effects in liquid media in small domains. Multipka$ows are always considered
as the most sophisticated and difficult in fluidndynics. It is quite natural, that
multiphase flows represent a lot of difficulties small size level. However such
multiphase flows have some specific features ingammon with usual multiphase
flows. First of all, number of the second phaseeoty is very restricted due to
small size of domain. Thus, traditional averagehaatatical model of multiphase
flows can not be used in this case and only Lagan@pproaches remain
applicable. The second specific feature is Stokms faking place there instead of
usual Navier-Stokes flow due to small reference sizdomain. Multiphase Stokes
flour with Lagrangian treatment of the second phiasether new hydrodynamic
problem. The aim of the presented work is to dgv@solution technique for the
considered problem.

It is well known from multiphase flow theory, thaurface forces are
sufficiently dominative in comparison with body ¢es for asymptotically small
bodies, including inertia force. Consequently astotipally small particle always
moves under force equilibrium. If particles are Brmacomparison with referent
size of small domain, they can be classified aseextly small. Thus, the above
conclusion takes place in the considered case. €humstance gives an
opportunity to simplify the problem and to repladgnamic analysis of particle
motions by kinematic analysis.

Let us consider small domaiBb, which contains a liquid with restricted
number of spherical particles. Let us assume thatetis some Stokes flow

stimulated by external cautions in domd&n Smallness of the domaid . means
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that its reference size is so small to proviBde<<1l (Reynolds number is

introduced by usual way aBe:ﬁ), that, of course, requires correspondent
Y

reference velocityJ .
Following forces are acting on particles:

- gravitational forceR; =m (g

- Archimedes forcem, =—p; [QI[T;
- possible other body forces, for example, elecagnetic force; all mass
forces are assumed known and known summarized Wode F, can be
introduced,;
- thermophoretic and diffusiophoretic force deterea by following formula:
Fr =—B [gradT, (1)
Fp =—Bp [gradC, )
where T and C are corresponding temperature of the liquid anttentration
of saluted substance:
- vicious dray forcé;, ;

- hydrodynamic interaction forcg.

For the sake of simplicity, a lot of physical pherena; like Magnus force
and Safmen force, are not considered here.

Generally speaking, all unknown forces can be abthifrom solution of
correspondent boundary value problem for Stokesatemusystem:

[AV =grad
{“ divVS 0. i )

However, even numerical solution of boundary-vglueblem for system (3)
with direct calculation of flow around every paktigs completly impossible from
computational point of view. That is why some siringditions and approximations
must be used here. In particular, the followingtspg with respect to physical

processes is suitable to use in the considered case

V=V,+3V, (4)
i=1
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where V, is velocity field in the domain D due to externeutions,
calculated without taking into account of partigds are solutions of Stokes
problem for spherical particle in unbounded spa#desolutions V,,...,V,...,V,

identically satisfy to system (3), but they do satisfy to boundary conditions,
that requires to organize an additional iteratisacpss or to include additional
arbitrariness with additional conditions for thedeterminations into the
formulation. Note that an analytical solution fdolses flow around a ball, which

is well known [1], can be used here fof construction. VelocityV, can be

calculated by any numerical method, for examplenoary element method.
To complete a description of algorithm, it is nesgeg to consider motions of
the particles. The force equilibrium condition is
F+F+F =F,. (5)
Since we deal with spherical particles, Stokes tdantakes place in this case:
R =6mm RV -V)), (6)
whereR is radius of particleV; is flow velocity in point, where the particle
IS situated, under assumptive that the particébgent there. Thus
V.=V, -(F, -F - )/(6INIUIR). (7)
The equation system (7) with correspondent boundanyditions can be

considered as Cauchy problem for determinatioragigle motions:

Xj =Vyi
yi =Vyi’ (8)

To make the analysis easy and clear, the simplattematical models for
temperature and concentration fields are used here:
AT =0, 9)
AC =0. (10)
Boundary-value problems, created by equations({®) and correspondent
boundary conditions, can be solved by any numermoathod, for example,
boundary element method is used here.
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The proposed approach is illustrated by severaimpies of numerical

calculations, which conforms its workability andestiveness.

The list of references:

1. Happel J., Brenner H. Low Reynolds number hygnadhics. — L.:
Prentice-Hall, 1965.

Kochubey O. O., Yevdokymov D. V., Kriachunenko O. L, Morenko M. S.
Oles Honchar Dnipropetrovsk National University
NUMERICAL ANALYSIS OF AIR POLLUTION TRANSFER
BY COMBINED METHODS

Modern stage of human activity demonstrates an eewigl increasing
dependence of human life quality on environmentagibn. Growing number of
problems with human health are explained by negatcological actions,
stimulated by human industrial and agriculturaivaigt Mainly ecological danger
Is connected with air, water and soil pollutionkeTerm “pollution” is determined
by usual way as non-specific introduction of sorhergical substances, including
radioactive substances, into environmental medr@m-specific amounts. In spite
of clear understanding of ecological danger, tratehbeen stimulated by some
political and social ecological movements, and hafferts of governments, as
well as special organizations, ecological problesmmain extremely serious and
unsolved.

Let us consider reasons of such situation. Firstlipfecological theories on
modern stage of their developments remain “gqual#gatsciences”. The last
conclusion means that real mechanisms of influeléemnvironment on human
health still remain unknown. We only know that humarganism has some
adaptive opportunities, that provide quite wide rmbaries for “normal life”.
Beside of that, there are sufficient differencesveen long-time and short-time

negative environmental actions. However all memttreffects remain almost
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completely unclear of ecological sciences. Theated limit concentrations were
determined on the base of pure understanding ofctimesidered phenomena,
nevertheless the mentioned limit concentrationdafmed in legislations of many
countries. More than that, we don’t know the ansteemain question of modern
ecology: is some specific problem with human heaitlused by influence of

specific pollution, or by action of other pollutioor by combined action of several
pollutions, or by completely other negative tendescin human life? Thus,

creation of quantitative ecological theory mustdomsidered as a main aim of
ecological sciences at nowadays.

Investigations of pollution transfers, united bymaof “computational ecology”,
are based on well-known approaches of computatidhad dynamics and
successfully developed since approximately 196@Gigushe same computational
devises that are finite difference and finite eletmaethod software. As a result, a lot
of problems about pollution transfer in regionald asubregional scales were
successfully solved numerically by the mentioneitivare. However from the very
beginning of such investigations; it was cleart timear sizes of pollution sources are
sufficiently less, than correspondent sizes oftsmiudomains. In fact, it was classical
multiscale problem, but a proper attention waspaad to this circumstance. To avoid
this difficulty, the source of pollution was disted on one or several finite
difference cells (one or several finite elemerttsf was physically incorrect, but it
provided quite good numerical results on regionales. Natural mathematical model
of local pollution source is, of course, Dirak’sitddunction, but such formulation
requires a consideration and solution in generlizection spaces, that is completely
impossible for finite difference and finite elemeam¢thods. At the moment, pollution
concentration distributed near the pollution sowitects main interest. Especially it
IS important for investigation of air pollution tister in cities and industrial districts,
where a lot of sources are located and pollutiamcentrations must be calculated
near the sources. Thus, finite difference methatl famte element method cannot
provide proper accuracy of pollution transfer cittan and must be replaced by

same other numerical method.
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Since multiscale problems in complex geometricalpshdomains are con-
sidered, it is quite natural to apply for their rarroal solution methods of computa-
tional potential theory. However, well-known disadtages of computational
potential theory in transfer problems for distréditfields made this group of
numerical methods ineffective for the consideredilof problems.

The aim of the present work is to analyze an oppast of development of
combined numerical method for solution of the cdased problem. The main idea
of combined numerical method is the splitting oftiaty field and concentration
fields into localized fields and distributed fielddhe localized fields are calculated
by Lagrangian algorithms of computational potentiedory and distributed fields
are calculated by usual finite difference method.

Let us formulate the fluid flow problem in term ‘iiwity — stream function”
in dimensionless form. For the sake of simplicigt Us restrict the following

consideration by a plane case.

o’v, _‘P_
ox*  oy” e (1)
+V, G‘L+V [i_—m (2)
ar dy Re

Here all notations are used in traditional sendesynolds number is
: L . . . .
introduced by usual wai]{e:U—, but the kinematic viscosity can be physical
Y

coefficient of viscosity or effective coefficient eurbulent viscosity. For ideal
fluid flow following equation must be used insteagliation (2):

0w

3)

Substance concentration transfers are describ&llowing equations:
CC IV AV I Yo ()
ot oX oy Pe

The formulated above equations must be complemdiytgatoper initial and

boundary conditions.
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According to potential theory equation (1) must replaced by following

boundary integral equation [1]:

X
COe) X6 = [0, Xo) P ggx) -
(X Xo) ©
ILIJ(X)4dS(X) + I¢(X,Xo) Loo(X)dX,
where X, X, are point of plane, function C is boundary shapecfion,
determined in [1]$(X4,X5) is fundamental solution of Laplace equation.

Splitting into localized and distributed field slibwing:

w(X, 1) =y (X, 1) + sy (X, 1), (6)
G (X,1) =Gy (X, 1) + G, (X, 1), (7)
where
M, M,
Wy (X, 1) = nz=1w” [B(X},, X) + n%ﬁ” H(D,), (8)

hered is Dirahin delta-function, H is Heaviside’s furarti of domain,

G (X,1)= MZgiCm [(H(Dy,) - 9)
n=M,+1

Motions of the objects introduced by relations(@)are described by Cauchy

problem for following system of ordinary differealtequations
Xy = V(X)) (10)
Vi =Vy(Xy)-

Points X, in equation (10) are either points, where discraidices are
situated, or representative points of boundarieboadlization domains. The last
trick is similar to contour dynamics method. Comeats of velocityV,, V, in
(10) are obtained by direct differentiation fron).(bhe distributed fieldsc, and
c, are continuous in domaib® functions. Transfers of the mentioned fields are

described by equations (3), (4) and can be cakxdilasing some finite difference
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scheme. For example, an explicit up-wind schemeectangular grid is used for

numerical calculation in present work.

k
UKk Vit
) ] + ')

k k k K _ly Kk k k
VXi,j‘DUi,j_Ui—l,j +V><i,j in,i‘DUHlj_Ui

!J +

AT 2 Ax 2 X
L +‘Vy""‘ e W M P e (11)
2 Ay 2 Ay
_ 1 [Uhaj =200 + UGy Ui =200 + Uf
Pey (8)° (8y)*

All notations in finite difference scheme (11) ased in usual sense.
The proposed approach is illustrated by severaimpkes of numerical

calculations, which conforms its workability andesfiveness.

The list of references:

1. Yevdokymov D.V. Boundary element and discretetives method for
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singularities in deformation and flow. ProceedirfgWdTAM Symposium held in
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Konovalov E. O., Chernitska O. V., Atanova M. J.
Oles Honchar Dnipropetrovsk National University
APPLICATION OF KORNIYCHUK 'S INEQUALITY
TO THE UPPER BOUND DIMENSIONAL LINEAR WIDTHS
SUBCLASS H “ OF SPACESL, (p =4)

Inequality which is valid for allu=0 for 0<p<3 was established and
proven by M.P Korniychuk [1, p. 225-226]:
n(u, p)=@+u)’* -2°@uP +u) 2 0. (1)
Inequality is examined for significance= 4. The continuous function f(t),

tO[a,b] is considered and has the view such as onrtheinlg (Fig. 1).
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4 f(t)
fia)

fib)

Fig. 1. Function f(t)

Functionn(u, p) becomes negative in the intervgs;—-1) 0 (0110) O (LC;). If

you want to do the inequality (1) correct, you wi#quire compliance next

| o'(X) |:3/(b_lol)22 =c=const>10. (2)
(a'-a)

So, if function f(t) such as on the drawing, fordpand u=10, next

equality:

inequality will correct:
b b-a
j|f(t)|“dt <27 J‘a)“(f,t)dt, (3)
a 0

wherec(f,t) —is the modulus of continuity of function f(t).

The list of references:
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Kovalchuk Y. P., Ushakova G. A., Znanetska OM.
Oles Honchar Dnipropetrovsk National University
ASTROCYTES REACTIVITY IN THE BRAIN

DURING THE PROCESS OF AGING

Neuroglia is auxiliary but important component @ntral nervous system
which is combined with neurons genetically, morpigatally and functionally. It
iIs a complex of cellular elements that carries basic, trophic, secretory and
protective functions. Experimental results conftime active participation of glial
cells in the key functions of nervous system.

The structure of glial cells includes such proteassS-100b protein and glial
fibrillary acid protein (GFAP).

Protein S-100b is considered as one of main maeaomponents of the
intracellular systems providing a functional hontass of brain cells by a
combination and integration of various metaboliogasses. It is one of the first
specific proteins of CNS that was found by Mur, @4 is a marker of brain
damage (cortical, ischemic, etc.) metabolic disde the brain due to the impact
of various factors on the organism which is inwgestied. It is significant that
experimental effect to S-100b protein usually isadcompanied by noticeable
alteration of animals somatic condition, but at Hzene time it leads to various
violations of integrative function of the brain, fanmation homeostasis in
providing and optimization of that its function defined. S-100b protein
localization as specific protein of nervous systems been a subject of nhumerous
researches. S-100b protein was found in CNS and &N vertebrata and some
invertebrate animals. Mainly it is concentratecineuroglia (85-90%), a significant
amount of it is in astrocytes, in neurons (no ntbem 10-15%), in olyhodendrotsytes
its quantity is insignificant. Messes and otherhatd have investigated the
intensity of biosynthesis of S-100b protein in firecess of ontogeny of humans
and animals. It's turned out that S-100b protejmeaps at 10-15 week in a brain of

an embryo of humans in different areas of the bra@nebellum, pans average and
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midbrain spinal cord, etc. At about the 30th wek&ré is an accumulation of
S-100b protein in all the areas of CNS, excepbatél lobe where the increase of
protein content coincides with the emergence otleictric activity of the brain.

The glial fibrillary acid protein (GFAP) is a higjpecific component of the
intermediate filament (IF) of astrocytes cytoskatetGFAP as a part of PF plays
an important role in movement modulation of asttesyand providing stable
morphology of their shoots during astrogliosis depment. GFAP is a specific
marker of astrocytes and takes part in the formatibcytoskeleton of cells glial
filament, takes part in molecular mechanisms newrastrocytes interactions. It is
a highly specific protein of a brain which isn'ufa outside of CNS. It has been
shown that GFAP very quickly releases in bloodrafteumatic injury of the brain
(can be used as a marker of damage and predietoterfconcerning the result),
but multiple traumas can be without GFAP releaseCNS after damage astrocytes
correspond for astrogliosis. Astrogliosis is chtedzed by fast synthesis of
GFAP. It is known that the level of GFAP usuallgrieases with aging. Thanks to
high specificity and early release from CNS aftaumatic injury of the brain,
GFAP can be a very useful marker for early diagnssiAstrocytes reactivity in
the brain of gerbils during aging has been the gagf our work.

12 gerbils were divided into two groups (n = 6) tontrol one as for age,
adults (8 months) with a standard diet, 2 — old/€ars) animals with a standard
diet. At the end of experiment the animals wereagéated under mild anesthesia,
the brain was isolated from and divided into thpees: cerebellum, thalamus and
hippocampus, which are subsequently used to olstgimsolic and cytoskeleton
fractions proteins. The concentration of GFAP artD8b protein was determined
by solid-phase competitive ELISA. Statistical as@yof the results was performed
using SPSS 10.0 for Windows, the difference wasidened significant at p <0.05.

The experimental data show a stable level of filain@FAP in the thalamus
of gerbils aged 6 months and 2 years. In adult alsijithe protein content was
2mkg/ml, and the old ones 1.8 mkg/ml. In the higuopus and cerebellum of

experimental animals the significant increase aldvel of GFAP was determined
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in old gerbils compared with adults, indicating thevelopment of reactive
astrogliosic in these structures during the agWig.observed that in adult animals
it was 1.1 mkg/ml, and the old ones 2.2 mkg/ml. FA400b protein, the
experimental data show a stable level in the thataand cerebellum of gerbils
aged 6 months and 2 years. In the hippocampus périemental animals the
significant increase in S-100b protein in old gBsrf2,1 = 0,6 mg / ml) was
determined compared with adult ones (0,6 = 0,09 /mgl), indicating the

development of reactive astrogliosis in the hippogas.

The analisis of the data obtained indicates a tdgkobable changes in protein
metabolism in astrocytes thalamus of old gerbilg, dimultaneously it is established
that the development of astrogliosis in the hippgmas and cerebellum can lead to
disruption of integrative brain function and infation homeostasis. The indicated

brain areas play an important role securing andgng these functions.

Kuzmenko N., Bezugly V., Tsvetayeva O.
Oles Honchar Dnipropetrovsk National University
ACTUAL PROBLEMS OF MINING

Life appeared on earth about 2,5 million years dgb,we have crossed the
threshold of balance, which is necessary for thstexce of our planet. The global
problems of our time accompanied mankind throughlmstory. Widespread
environmental problems gained processes such astifieation, mining, pollution
of soil, the destruction of forests.

Today the most urgent problem is a waste-free mtalu in the mining of
minerals. All minerals are under the ground. Peopse number of instruments
and mechanisms to get them out that are do notyalpasitively effect on nature.
The problem is that a significant amount of wasteuaulate in areas where coal
preparation plants and coal mines. Overall, thereot clean production in man-

made systems.
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An oil disaster was happened in the Gulf Mexicoe Tl rig «Deepwater
Horizon» exposed, resulting in deaths of 11 workesst tower felt, tons of crude
oil turned on the ocean. 4.9 million barrels of gdt into the Bay, polluting the
coast, smashing towns destroying economy and thieoement. The accident in
the Gulf of Mexico, where after the explosion amkig drilling platform formed
a huge oil slick on the water, was the first huggaster in history. To eliminate it,
as experts note, they may have to use extraordmagns, and the consequences
of an event can make review of the developmentspianoffshore oil production.

There are also disadvantages in mining of solidenails. Coal and oil shale
are mined by open and mining methods. They botle megative consequences.
But mining method is considered the most danger@aal to oil fields are located
at great depths, so they have to dig deeper, thbseguently leads to the
subsidence of land.

In November 18, 2007 on mine named after “Zasydd(ikoDonetsk region)
occurred the biggest incident in the history of &ike, 106 people were killed and
156 were wounded. Consequently there were twosbtasin December 1, injured
54 of miners and on December 2, 5 more miners \&dded. Only after that its
work was suspended.

Statistical data on accidents as a result of antsddue to explosions and
sudden shaft of methane emissions from coal andagsigght decrease their rates

in the last decade compared with the previous one.
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Fig. 1.The dynamics of industrial accidents in coshes Ukraine

52



In preventing the explosions it is necessary tosmer their origin and their
nature. For these dangerous horizons and faceselhss mines, there are two
options: to stop coal mining or to degase and agatiygltransit to underground coal
gasification. Of course, the last option is ecorgaity justified and the only
possible, both in terms of industrial safety of lespve mines, and the ensuring the
country's own energy.

In concluding, we must understand that mankind noas entered a
gualitatively new stage of interaction with theurat environment, extensive use
of his resources. Minerals planet of Earth's biesplare limited and well-defined
parameters and values. So, the actions of societst mow be balanced and
proportionate to the current environmental situatemmd must not come into a
conflict with the natural and environmental lawadeo negative and irreversible

processes.

Lomyga L. L., Lykholat Y. V., Ponomarjova L. F.
Dnipropetrovsk
ERFOLGSBEWERTUNG DER INTRODUKTION VON ARTEN
DER GATTUNG PEPEROMIA RUIZ
ET PAV. IM BOTANISCHEN GARTEN DER DNU

In der letzten Zeit hat der Grad der anthropog&rmnschmutzung der grof3en
Industriestadte seinen HoOhepunkt erreicht. Diesrtfigur Erschopfung der
natlrlichen Flora des Gebiets. Ihre Erneuerundusth die Einfihrung der neuen
introduzierten Pflanzenarten moglich.

Unter den in unserem Gebiet wenig erforschten mAgand Vertreter der
GattungPeperomia Ruiz et PayFamilie Piperaceae) zu nennen. Seit 1975 wird
die Sammlung dieser Gattung in Bedingungen des s$itiposgewachshauses im
botanischen Garten der Dnipropetrowsker Nation&leiversitat entwickelt. Sie

verfugt dber mehr als 1.000 Taxa, deren Verbreggefgiet Zentralamerika und
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tropisches Asien ist. Das sind mehrjahrige Grades, ein terrestrisches oder
epiphytisches Leben fihren, an Baumen, Faulstamendripckerem Waldboden,
selten an den Felsen wachsen.

Einer der wichtigsten Indikatoren der erfolgreicti&nfliihrung einer Pflanze ist
Blihen und Bildung von keimfahigen Samen. In dieZaisammenhang war das Ziel
unserer Arbeit, das Timing der Bliute -und Fruclitlmg der eingeflhrten Pflanzen der
Gattung Peperomiaaus der Sammlung des geschitzten Bodens des Sobtmi
Gartens der DNU, ihre Dauer und Frequenz festiristeln Bedingungen des
Gewachshauses erfolgt die Blite bei allen Vermmetdieser Gattung aul3er der
P. pereiskiefoliaDas zeugt von einem nicht ausreichend hohen uittmshsgrad.

Der photoperiodischen Reaktion nach kann unteef®@pen zwischen drei
Gruppen unterschieden werden: Kurztagpflanzen, ndeyenerative Phase im
September und Oktober beginf.rubella, P. verticillata, Langtagpflanzen im
Februar-MarzR. marmorata, P. caperataind eine Gruppe von Pflanzd?. (ncana,
P. clusiaefolia, P. obtusifoljaderen generative Phase von der Tageslangeabicangt.

Die Analyse der Wachstumsrhythmen in Gewéachshausip&ugen zeigt die
Abwesenheit der Ruheperiode der Pflanzen. Die \gerzing oder Beschleunigung
des Wachstums ist entweder mit den Anderungen aegeblungsbedingungen
oder mit dem Beginn einer bestimmten Phase den&dt@ntwicklung verbunden.

Dank der Vielfalt der Stamm- und Blattspreitensimaksind bunte Peperomia-
Formen eine perspektive Gattung fir Begriinung varhmingen und fir saisonale
Stadtbegrinung, sowie ist die Verwendung von Eggrvyund Ampelarten fr
vertikale Konstruktionen mdoglich. Da diese Methodier Gartenarbeit keinen
zusatzlichen Platz erfordert, ist sie in der moeeriletropole, wo die Konzentration
der schadlichen Emissionen und des Staubes eimgschen Wert erreicht, sehr
aktuell. Die Verwendung von Pflanzen mit einer hohgasfangenden-und
phytonociden Aktivitat kann dazu beitragen, das rmgkkma der begrenzten
Flachen mit einer hohen Menschenkonzentration zipessern und negative
Auswirkungen der anthropogenen Faktoren auf dieu#weit und psychische

Gesundheit der Menschen zu verringern.
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Lubenets A., Tsvetayeva O.
Oles Honchar Dnipropetrovsk National University

BOTTLE MAIL

As you know, everything new is well forgotten ol@ihat's why it isn't
surprising that many methods of previous generatiget a second life. As an
example of this thing we can name a bottled maitah carry also a scientific
mission. With this mail we can research choppy nocaarents, understand how
they relate and what benefit humanity can be lehrne

Ensconced in a plain glass bottle, the scrap oépdpfted in the North Sea
for 98 years. But when a Scottish skipper pullefain his nets near the Shetland
Islands , he didn't find a lovelorn note or marabsailor's SOS.

«Please state where and when this card was fountttreen put it in the
nearest Post Office,» read the message. «You wilhtormed in reply where and
when it was set adrift. Our object is to find dug direction of the deep currents of
the North Sea.»

The message in a bottle found by Andrew Leaper rtified by Guinness
World Records on August 30 as the oldest ever m®olv— belonged to a century-
old science experiment. To study local ocean ctsrebapt. C. Hunter Brown of
the Glasgow School of Navigation set bottle nunt 8B adrift, along with 1,889
others, on June 10, 1914.

«Drift bottles gave oceanographers at the statheflast century important
information that allowed them to create pictureshef patterns of water circulation
in the seas around Scotland», Marine Scotland Belemill Turrell explained in a
statement.

Turrell's Aberdeen-based government agency stdpkeand updates Captain
Brown's log. According to Turrell, Leaper's discigve plucked just 9 miles (15 kilo-

meters) from where Brown released it — is the 3Xuitile recovered from that
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experiment. Each one, Turrell explained, was «gfigaiveighted to bob along the
seabed», hopefully to be scooped up by a trawler eventually wash up on shore.

Of course, people used a bottled mail more thany®@ds ago, but even then
people tried to use it with a scientific aim.

Around 310 B.C., the Greek philosopher Theophragsloigped sealed bottles
in the sea to prove that the Mediterranean wasddrby the inflowing Atlantic.
(There's no record showing that he ever receivedaonse.)

In the 16th century, Queen Elizabeth | of Englanthinking some bottles
might contain secret messages sent home by Bsapig#s or fleets — appointed an
«Uncorker of Ocean Bottles», making it a capitaherfor anyone else to open one.

And in the 18th century, a treasure-hunting searftam Japan named
Chunosuke Matsuyama, shipwrecked on a South Pasldiecd with 43 shipmates,
carved a message into coconut wood, put it in dehatnd set it adrift. It was
found in 1935—supposedly in the same village wivdaésuyama was born.

In the 20th century, doomed World War | soldieredudottles to send last
messages to loved ones. And in 1915, a passengfee torpedoed «Lusitaniatossed»
a poignant note that read, according to one rep8ttll on deck with a few people.
The last boats have left. We are sinking fast. Sorae near me are praying with a
priest. The end is near».

Today drift bottles are still used by oceanograptstudying global currents.
In 2000 Eddy Carmack, a climate researcher at Gesddstitute of Ocean
Science, started the Drift Bottle Project, iniyalb study currents around northern
North America.

In the past 12 years, he and his colleagues hawvehad some 6,400 bottled
messages from ships around the world. Of those,26%out 4 percent — have
been found and reported.

«There have been some amazing paths followed lsgthettles», Carmack

said.
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Three that were dropped into the Beaufort Sea, ebvmrthern Alaska and
northwestern Canada, became frozen in sea iceaileRSve years later, melting
Arctic ice had flushed the bottles all the way twthern Europe. Another bottle
circled Antarctica one and a half times beforeouwd up on the Australian island
of Tasmania. Some have made it from Mexico to thidpines. And others have
demonstrated that oil spills and debris from dewelent in Canada's Labrador Sea
and Baffin Bay could end up on Irish, French, Ssbftand Norwegian beaches.

Although, a large quantity of atlases of oceaneants exists now, even now
they have many blind spots. Perhaps a bottle it the fastest and the best way
to explore these spots, but it brings a tangiblé @al results for many years. A
bottle mail is useful for climatology, because thenges of currents’ nature often
depends on the unequal distribution of atmosphemssure, separated from the
main stream flow causes swirls which cause huresamnd cyclones.

It is too early to discount the bottled mail; itrigs great benefits not only for

science.

Mizin V. V., Liashenko V. P., Bondar O. E., Didkivkyy A. P.
Dnipropetrovsk National University named after Otésnchar
THE STATE OF AUTONOMIC ADAPTIVE RESPONSES OF STUDENTS
UNDER INFORMATION LOAD

Nowadays the pace of life and the amount of infdiomaload are steadily
increasing, which leads to emotional stress anddieelopment of adaptive-
compensatory reactions. This condition is charasdr by activation of the
sympathetic division of the autonomic nervous systew functional capacity and
physiological reserves. Ultimately this could leta pathological conditions.

Information load especially affects the vegetatadaptive response of students
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who have difficulty coping with the learning magriTherefore, the aim of this work
IS to study the heart rate variability in studemity low levels of physical activity that
will determine the predominant type of the regolatand mechanisms of autonomic
adaptive responses in terms of the presented dosagermation load.

The study involved 20 second-year and third-yeadestts with low level of
physical activity (aged 18-19 years) of NaturaleB8ces Departments of Dnipro-
petrovsk National University named after Oles HarchThe evaluation of
physical activity was performed by the method oérRenheim study. All the
participants were healthy. To determine the valitsibof the heart rate we used a
heart rate monitor POLAR RS800CH. The testing waslacted before and after
the information load. The information load was matrout with the Schulte,
Bourdon and Gorbov tests given in the computeriaed and used for the integrated
assessment of attention and the ability to percemganingful information. The
statistical analysis of the results was carriednthit nonparametric methods.

The results showed that the boys with low levebbysical activity in the
regulation of the heart rhythm demonstrated sdfity high frequency and timing
of heart rate variability. Among the indicators te#art rate variability before the
information load, the indicator of VLF range donmies (41.6%), indicating a high
level of suprasegmental structures impact on thrdi@aascular system. There is an
initial high level of LF low frequency range whillee high-frequency HF spectrum
is within the normal range (using standard HRV ¢edideveloped by the European
Society of Cardiology and the North American Sagcief cardiostimulation and
electrophysiology). The value LF/HF (3,13) indicata disorder in balancing
mechanisms of a vagal-sympathetic tone.

The information load causes changes in the meamanisf vegetative
activity. A significant reduction in the rate of ywer of VLF range (34.2%), an
increase in the ratio of LF / HF and increase metianalysis of heart rate
variability (STD RR (SDNN)) indicate a decrease hyfper adaptive condition.

58



There is a slight increase in LF and HF power spe@nd a decrease in para-
sympathetic activity level of autonomic regulat&MSSD).

The results showed that students of the secondthardl years of study of
Natural Sciences Departments demonstrated the Ipreea of sympathetic
regulation of heart rhythm disorders and the baasfcautonomic nervous system.
Information load significantly affects these parséeng, which leads to disruption
of autonomic regulation. The prevalence of the satimgtic link of controlling and
functioning of the body under the internal streas d¢ead to the formation of
organic and physiological disorders. The obtaireslits allow us to address the

health of students and their formation as futurdgssionals in an integrated way.

Moskaleva O., Bezugluj V., Tsvetayeva O.
Oles Honchar Dnipropetrovsk National University
THE MAJOR ECOLOGICAL PROBLEMS OF THE RIVER DNIPRO

Dnipro is the third length basin area in Europe twéaking on the territory of
tree countries: Russia, Belarus and Ukraine. théslargest river of our country,
the symbol power, its multiannual history. Dniprooyides water not only for
water users with in its basin but to the main seunt water supply of major
industrial centers in the south and north eastdmaide. Dnipro provides water to
about 2/3 of the territory of Ukraine, includingcait 30 million people, 50 major
cities and industrial centers about 10 thousaridgals and more than one thousand
public economic and 50 large irrigation systems.

During its life, the mankind is trying to get as chuas possible from without
regard to its potential possibilities. This ledtie disruption of the natural balance.

The main causes of the crisis are:

-building cascade reservoirs on the Dnipro that cali changed the
dynamics of the runoff;

- large-scale reclamation;

59



- the construction of numerous industrial complarese basin river;

- huge volumes of water with drawls for industry awdretion.

These reasons that degraded the ecosystem of Dwipeoe the valuable
species of fish extinct, the huge amount of temage deposits, heavy metals,
radionuclides, humus substances accumulate, cassbe develops.

The enterprises pollute the waters of the Dnipraripg their waste water into
the river. Petroleum, carbon, iron cyanide, nitrogenmonium, nitrite, rafinidy,
heavy metals, biogenic and organic substances afipgga. These substances alter
the quality and transparency of the water changiatgr salinity, flowering banks
appear and organisms die.

The biggest industrial facilities, pollutants ore tBbnipro are: metallurgical
factory named after Dzerzhinsky (Dniprodzerzhynskant «Zaporizstal»
(Zaporizhzhia), metallurgical plant named after rédetky ( Dnipropetrovsk).
Every year they throw under 156, 104 and 93 m?3 atawater pollutants from
sewage companies into the Dnipro.

The largest nuclear power plant in Europe in Zabatya is located near
Dnipro. It is more than 20 liters of effluent iretlareay Zaporizhzhia or Herson in
1 m3 Dnipro water. This figure rises and every year

About 900000 tons of pollutants gets basin in Ukeapnto Dnipro. In 1990
the total number of substances that fall into watigéh sewage is 793000 tons. In
the 1991-1995 the average annual amount is 10G8880in 2005 — 26100000 tons,
2009 — 44270000 tons, 2010 — 47640000 tons (sed }ig

The most polluters of water resources are utilitresrous and nonferrous
metallurgy, coke severe, energy transportationneeging and agriculture. Only sewer
systems of Dnipropetrovsk and Zaporizhzhya annubligw 196 and 172 million
accordingly m? of polluting wastewater in Dnipro.

Agriculture is one of the main sources of nutriefitee great plowering of
lands, their reclamation, erosion and other facleasl to an increase in revenue

drain agricultural land to water bodies.
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Fig. 1. The dynamics of emission of harmful sultsgannto the Dnipro

Another factor of pollution treatment is the lowfigency of available
facilities. Centralized biological structures arering ineffectively. There are no
virtually local treatment facilities to remove tlexcess of minerals or water
desalination. Scientists found that 80% of humaseakes associated with tainted
water.

In general the deterioration of the ecological abf water bodies of the
Dnipro may threaten the genetic degradation of [adjmn of Ukraine and affect
the environmental performance of farms. To previeng necessary to make the
scheme of sewage and pollutants, processing wastievelop the planning of the
household considering ecological reserve and ecmnawpportunities. This
requires the qualified personnel with a high leseenvironmental consciousness

and the scientific view of nature.

61



Oganesiyan M. S., Gorban V. A., Bondar O. Y.
Oles Honchar Dnipropetrovsk National University
PARTICULAR QUALITIES OF THE CONTENT
OF CALCIUM CARBONATES IN THE ORDINARY CHERNOZEM
UNDER THE SHELTER BELT OF DNIPRO PRYSAMARIYA

Calcium carbonates are ones of the chief compomnetie ordinary chernozem
(black soil). They affect different processes ia $oil, the main of which are changes
in concentration and activity of calcium ions ie 8oil solution, the state of absorbing
complex of soil, soil acidity (pH). They also help build strong coagulation
structures, provide antiwind resistance of sodrease the mobility of some chemical
elements, improve a number of water-physical pteggerof soil: density, water
permeability, porosity, etc. Special research ofb@aate morphology, micro-
morphology and mineralogical composition gives infation about genesis of soll
and can help diagnose features of chernozem thkiatyamportant today. Carbonates
are sensitive indicators of changes in the conwtiof mineral formation, because
they have a wide range of isomorphism in their tafygttice, moreover they have
a large variation degree of order or disordersiracture.

Calcium carbonate has white color, it is found amieus forms in the thickness
of soil profile. Calcium neoplasms have extremeledse forms that depend on
environmental conditions, in which the migration lm€arbonate solutions takes
place. The character of carbonate neoplasms isnietsl by a complex combination
of factors (concentration of the soil solution,tdmpressure of soil CQ humidity
and evaporation in the middle of the soil mass, nature of the soil profile
draining, activity of soil biota, soil temperatui@density and porosity of the soil
profile etc.). These factors determine primarilye tamount of CaCpand its
microstructure. On the other hand, the habitusadbanate neoplasms also depends
on the structure and composition of the soil, tizessand shapes of cavities in
which the deposition of calcite crystals takes @laSo all these factors naturally

vary within the limits of the soil profile that cees formation of certain forms of
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carbonate neoplasms that are contained in thelgrofi chernozem and their
migration.

The main purpose of our work was to investigate cdharacteristics of the
content of calcium carbonates in the ordinary coeem under the shelter belt of
Dnipro Prysamariya. To establish the content obcaates, we used generally
accepted method which is based on the recordsoféight loss of soil due to the
allocation of CQin the acid destruction of carbonate.

The trial area, from which we selected soil samjdgsanalysis of calcium
carbonate content, was situated on the watershett ofirgin steppe plakora under

trees of the shelter belt. The Table 1 below hasesults of research.

Table 1. The content of the calcium carbonateséndrdinary chernozem under
the shelter belts of the Dnipro Prysamariya

Content| The average Standard | Coefficient Xtrue
Date of .
samplin CaCOs, value, error of, | variations, p= 0,95
PING 1 g X > V, % a= 0,05
H (0—30cm)

12.07.2011 1,46
29.08.2011 1,74
30.09.2011 6,70
30.10.2011 1,22

N

2,78 2,62 94,24 2,78 * 2,6]

Hp (30—70cm)

12.07.2011 6,46
29.08.2011 4,35
30.09.2011 9,33
30.10.2011] 4,01

6,03 2,44 40,46 6,03 + 2,44

3=

Ph (70-90 cm)

12.07.2011 17,79
29.08.2011 16,18
30.09.2011 15,48
30.10.2011 9,69

14,79 3,53 23,88 14,79 + 3,39

Ph. (90-120 cm)

12.07.2011) 16,63
29.08.2011 15,12
30.09.2011 23,04
30.10.2011] 18,30

18,27 3,49 18,79 18,27 + 3,49
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Analyzing the table information, we can say that shelter belt trees directly
affect the distribution of calcium carbonate in gl profile. Trees of the shelter
belt lead to eluvial removal of carbonates fromubper genetic horizons and their
illuvial accumulation in the lower genetic horizoathe ordinary chernozem of

the shelter belts improved by trees.

Pryshchepa I. V., Nedzvetskii V. S., Znanetska QM.
Oles Honchar Dnipropetrovsk National University
CHANGES IN HIGHER NERVOUS ACTIVITY OF RATS
WITH STZ — INDUCED DIABETES

Keywords: diabetes, central nervous system, emaltiactivity, intermediate
filaments, glial fibrillary acidic protein, hydradeCs,, oxidative stress.

Diabetes is a disease characterized by hyperglgcessulting from deficiency
of insulin secretion, the effectiveness of the hame or the joint effects of these
factors. Severe metabolic abnormalities that oacudiabetes is the basis for the
development of complications in the nervous syst&he complications are the
leading cause of disability and mortality amongegyds with diabetes mellitus, and
primary attention should be paid to diabetic neatloyp nephropathy and retinopathy.
Given this, there is a right question: why diaketorimarily affects the nervous
tissue, kidney and retina? According to numerousliss, this is due to the
peculiarities of intracellular glucose metaboligmthese tissues. Under conditions
of hyperglycemia, excess glucose enters all cdélig, most of them are the
mechanisms by which cells remove excess glucoseebioring intracellular
homeostasis. The feature of retinal capillary enelal cells, mezanhial cells of
renal glomeruli, neurons and Schwann cells are tivede mechanisms are not
available here, so they cannot remove the exces®sg, which leads to a sharp
increase in its concentration inside the cell .&xdmng to many researchers, that is

the reason why these cells are affected first. ifisight has led to an active search
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and development of tools that can not only effedyivmonitor the performance of
blood glucose, but also reduce its concentratidhertarget cells.

Diabetes is often accompanied by impaired cognitedivity, cognitive
deficits and increased risk of dementia, especiatlyfor the elderly. It is known
that in pathological conditions associated withrodegenerative and age-related
changes the generation of reactive oxygen and iloc@ases, as nerve cells are
extremely sensitive to oxidative stress. These mbsiens confirm the idea that
mnemonic dysfunction is largely associated with disorder of glucose metabo-
lism and the development of oxidative stress inclés of the brain. The affection
of the peripheral nervous system is also due to dbmmplex metabolic and
cardiovascular disorders. Metabolic disturbancediabetes include many factors,
among which the most important ones are the long-thronic insufficiency of
insulin and hyperglycemia. The increased level lob8 glucose initiates a series
of biochemical changes that are the leading factorghe development of
pathological lesions in the patients with diabetasthe pathogenesis of diabetic
complications the leading role of oxidative stressbeyond any doubt. It has been
found that hyperglycemia resulting from activatmirsome biochemical processes
leads to the accumulation of free radicals. As known, a free radical is a molecule
or its part that has an unpaired electron on thierauolecular or atomic orbit. The
presence of such an electron gives to radical  vegh oxidative ability.
Increased formation of free radicals is realizethasoxidation of most hydrocarbons
and carbohydrates in combination with protein irtoamidation fatty acids in
triglycerides, phospholipids and cholesterol estéhe latter damage intracellular
membrane proteins, nucleic acids and lipids, angedhe degradation and aging
of cells. The accumulation of free radical oxidatiproducts contributes to the
development of pathological processes: dysfunatibmitochondria and changes
in the synthesis of fatty acids and prostaglandimsnbrane damage and endothelial
dysfunction, hypercoahulation. Endothelial dysfimttplays an important role in
the development of coronary heart disease, hypgaenarteriosclerosis, cerebral

circulatory disorders in patients with diabetes.
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Hyperhichemical state was induced by intraperitomgaction of streptozotocin
(STZ, 50 mg/kg). Experimental work was conductegexually mature (2425 weeks)
Wistar rats. The animals were divided into fourugsy which consisted of 8 animals
each. The first group — TSW, the second — STZsH¢ZFN, the third — gHyFn,
the fourth — saline.

The fractions of soluble, cytoskeleton and membranoéeins were obtained
from the tissues of hippocampus, cortex and celtghe28 days after the induction
of hyperglycemia and putting of (&HyFn. After decapitation the brain was
removed, cooled and separated into sections. Theembof soluble and filament
forms of GFAP was determined using immunoblottiStatistical analysis of the
results was performed using SPSS 10,0 for Windoths, difference was
considered significant at p <0,05.

The behavior testing of control, STZD and diabefioups of animals that
received injections of hydrated fullerene, was dasieg the test "open field". It has been
determined that the inhibition of locomotor actywvif the second group of animals
Is 1,2 and 1,4 times compared with the control &&ZD + GoHyFn groups
respectively.

In the group of STZD animal the rates of searchvigt(mink reflex)
reduced to 1,15 times compared with the control. diee inhibition of search
activity has been found in STZD group of animalstthmeceived injections
CeoHyFn (0,1 mg / kg body weight) 1,23 and 1,06 timempared with the second
and control ones. The group of STZD animals hasldinest emotional activity
index (poles). It is 1,2 times smaller relativetie control one. The same figure of
STZD + GoHyFn group of animals is 1.01 and 1,23 times highan the second
and control groups of animals respectively.

The indicators of emotional activity (grooming)tbe second group of animals
were 1.25 and 1.3 times reduced compared with dh&éat and STZD + gHyFn
groups of animals. In the group of diabetic aninthigt received injections of
hydrated fullerene the indicators of emotionahati(grooming) increased to 1,03
and 1.29 times compared with the control and ST#iDgs of animals respectively.
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One the grounds of the above parameters the changghavioral responses
it can be concluded that the introduction qf Bas largely restored the normal

functioning of nervous system of animals.

Pugach D., Gorb A., Tsvetayeva O.
Oles Honchar Dnipropetrovsk National University
THE DISPLACEMENT OF THE PHENOPHASE OF WINTER CROPS
IN DNEPROPETROVSK IN CONNECTION WITH THE CHANGES OF
THE ECOLOGICAL CONDITIONS IN THE REGION

The changes in temperature in the upward influeaoethe ecological
environment. The increasing of the the average éeatpre in Dnepropetrovsk in
the XX century in 08 degrees [1] reflected in tertims phenophase of crops. So
there is an urgent issue to study the changegnmstef occurrence and duration of
the phases of development, particularly cereals.

The object of this work is to study phenophase h& winter wheat, the
subject-phase changes due to changes in thermialaeg

The purpose is to study the temporal displacemetiteophenophase winter
wheat in the Dnepropetrovsk region due to globahwag.

The study assigned materials monitoring phases inofew wheat during
1972-2010 years [2]. The rate of increase in awealgtemperature in the late XX
and early XXI centuries observation period is dddnto two half-cycles1972—-1990
and 1991-2010. The onset time and final phase®wéldpment of winter wheat
are presented in each of the half-cycles for thgheon, central and southern
regions are evaluated. The phenophase of «termmaggetation» in central and
northern areas was two days longer, and the pHaseegetation» began one day
earlier. Phases «earing», «bloom», «milking» andl «haturity» started 2—3 days
earlier (Table 1). Harvesting started previousigiea

Note. Sign «-» onset phanophase in the second half-cycle befdreeifirst

«+» sign- onset phenophase later.
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Table 1. The displacement of terms of the phen@pbiaset
of winter wheat in Dnepropetrovsk

Ne Terms phenophase area early (day, mogth)
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11 1972-| North |10.09] 18- | 4-5.10{14-15.1012-13.11] 3.04.| 1.05.|1-2. 06} 6.06.| 21-22|21-22.13. 07|
1990 19.09 06. | 06.

Central| 11.09] 20.09| 4-5.10, 15.10 | 13-14.1131. 03,28.04| 29-30.| 4.06.| 18-21}|18-21. 11.07.
05. 06. 06.

South | 12- | 20- [4-5.10] 15.10| 15.11.| 28.0®5.04] 27- |2-3.06| 17-18.[17-18| 9.07.
13.0921.09 28.05. 06. 06.

21 1991-| North [11.09] 18- |4-5.10) 13-14.| 14-15.11]/02. 04, 29- | 30.05-|3-5. 06} 20-21.|20-21.| 10-12.

2010 19.09 10 30.04] 1.06. 06. |06. 07.
Central| 12.09] 19.09] 4.10 | 13-1415-16.11/30.03|26.04 27.05] 1.06.| 17.06.17.06] 9.07.
10.
South | 12- | 19- | 3-4.10| 13.10| 16-17.1027.03] 23- | 25-26.| 30-31.| 14-15.| 14-15/6-7.07
13.09]20.09 24.04] 05. | 05. | 06. | O06.

3 |Displa| North | +1 0 0 -1 +2 1| 1§ -15 2 -1 -1 -2
cemen| Central| +1 | -1 | 05| -15 +2 -1 -2 2 -3 1% 15 -
phenop South | O -1 -1 2 +1.5 1| -15 2 -3 -3 -5 25

hase

In some years there has been lengthening and wgrenitumn season. In
2010, this fact made a positive impact to the dgwalent of winter wheat, which,
due to insufficient rainfall and stocks of produetimoisture in the soil, some
farms were sown at 1-3 weeks after the optimalngnBut, in a warm autumn the
phenophase of «termination vegetation» lasted awetil the third week of
November, which helped to perpetuate and bushlémes

As a result, it can be argued, that the changiegdhms of offense ends and

the duration of phenophase crops appear in a wgrohimate.
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Puschil Y., Liashenko V., BondarO., Didkivskyy A.
Oles Honchar Dnipropetrovsk National University
THE INDICATORS OF NEUROVEGETATIVE STATE
OF HUMANITIES STUDENTS

The modern pace of life requires the appropriatecefncy of training
process, the main indicators of which are the le¥/@hysical and mental performance
as well as educational and labor activity of stuslefihe effectiveness of current
adaptive reactions in the body of a young professis defined by the relationship of
neural properties, autonomic reactions and perssgtahgs, which together provide
coordinated mental and physiological functions. ieeegetative imbalance reduces
adaptive capacity, influences the performance ofsigal and mental activity,
prevents adequate perception of the new materged on this, the neurovegetative
features of students in the humanities were magutor

The study involved 15 boys of th& $ear of study (aged 18-19 years) of the
Humanities Departments of Dnipropetrovsk Nationaivdrsity named after Oles
Honchar. All participants were healthy. To deterenthe variability of a heart rate,
we used a heart rate monitor POLAR RS800CX.

Statistical analysis of the results was performét wonparametric methods.

The study examined the following parameters of spkanalysis: HF, (%) —
power spectrum of high frequency components ofadity in% of total power
fluctuations; LF, (%) — power spectrum of low-fremqey component of variability
in% of total power fluctuations; VLF, (%) — verywgoower spectral component of
variability in% of total power fluctuations; HF wvexage capacity of a high component
of HRV in ms2; LF — average power low-frequency poments of HRV ms2;
LF / HF — ratio of values of low-and high-frequermymponent of HRV; Total —
total power spectrum of HRV in ms2. Componentseofigoral analysis: SDNN —
standard deviation of NN-intervals, reflecting jpdiriodic components of variability
during recording, that is a summary measure HRV SSA — estimates comparing
NN-intervals; pNN50 — This criterion is relatedNdN-intervals, which differ from
each other by more than 50 ms, with a total of Niésvals.
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The results showed that students’ high-level pqé&i) and low frequency (LF)
components were below normal (standard use HRVcaesdideveloped by the
European Society of Cardiology and the North AneriSociety of pacing and
electrophysiology), indicating the reduced funciibactivity of cardiac muscle
and insufficient influence of the sympathetic ardgsympathetic nervous system
on a heart rate. VLF component responsible forsawlar tone and thermoregulatory
system remained normal.

The indicators RMSSD and LF / HF were higher tharmal, indicating the
unbalanced influence of sympathetic and parasymefiatdivisions on the heart,
with a predominance of sympathetic regulation. €hessults indicate the low
adaptive capacity of the organism to stressfulremmnental factors.

Monitoring of neurovegetative features of humasitsudents showed the
presence of imbalance in vegetative control of egamism that can affect its
functional state as a whole.

This disorder of the neurovegetative state shoaryy esigns of worsening
adaptations of the body to stress, thereby leatirecreased performance. These
data will provide methods and systems for improveglth of students that is an
important factor in the training of highly qualifiespecialists.

Rybakov A. E., Reutskova O. N., Kucherenko S. K.
Oles Honchar Dnipropetrovsk National University
MARKET AND CONSUMER EQUILIBRIUM

Market equilibrium

Consumers and producers react differently to pcicanges. Higher prices
tend to reduce demand while encouraging supply, lamgr prices increase
demand while discouraging supply. Economic theanggests that, in a free
market there will be a single price which bringsné&d and supply into balance,
called equilibrium price. Both parties require guarce resource that the other has
and hence there is a considerable incentive togenigean exchange.
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An equilibrium prevails when economic forces bakrso that economic
variables neither increase nor decrease. A mardkelilerium is attained when the
price of a good adjusts so that the quantity bugeeswilling and able to buy at
that price is just equal to the quantity sellees\ailling and able to supply. When a
market equilibrium is attained, forces of supply @®mand balance so that there's
no tendency for the market price or quantity tonggover a given period. The
equilibrium price acts to ration the good so thagrgone who is willing and able
to buy the good will find it available. Similarlgt the equilibrium price, everyone
who wants to sell the good will be able to do socsgsfully. Equilibrium price is
also called market clearing price because at thise pthe exact quantity that
producers take to market will be bought by conssmand there will be nothing
‘left over’. This is efficient because there isther an excess of supply and wasted
output, nor a shortage — the market clears effilyiemhis is a central feature of the
price mechanism, and one of its significant begsefit

A shortage exists in a market if the quantity desieahexceeds the quantity
supplied of a good over a given period. For exantpkre will be a monthly shortage
of compact disc players if at the current marketepthe monthly number of players
that sellers are willing and able to make availdhlis short of the monthly number
that buyers are willing and able to purchase. Aplssrexists in a market if the
guantity supplied exceeds the quantity demandedgaiod over a given period.

At the market equilibrium price of the good, theea be neither surpluses nor
shortages in the market over any given period. Whemarket clears, the good is
rationed in the sense that there are neither sseploor shortages over a period.

Consumer equilibrium

As a consumer, you have limited income availablspend on the goods that
provide you with utility. Your problem is to allowayour income (for example, per
month) among the items you want. The opportunist ob spending some of your
iIncome on any one good is represented by the pfitteat good.

Each tune you buy more of an item you simultangoobkain extra utility

which is the marginal utility of an item and saicef the opportunity to purchase
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other goods. Assuming you can buy as much of am &g you want at the market
price, the sum of expenditure on other goods yaurifgge for each unit of a
particular good is constant. For example, if bumd i@e cream cones both cost $1,
you |l have to give up one bun each time you bugtlar ice cream cone.
However, the marginal utility per dollar of ice are cones will therefore be less as
you buy more cones per month. As a rational consuyae presumably seek to
obtain the greatest possible utility from spendpogr limited income. You'll gain
utility each month by consuming more buns if yowuarginal utility per dollar of
buns exceeds your marginal utility per dollar & ezeam cones.

As long as the marginal utility per dollar is ndétetsame for all goods
consumed, the consumer can gain by reallocatingmeco buy more of the goods
that have higher marginal utility per dollar thathers. Of course, when you
consume more goods with high marginal utility peliat, the marginal utility per
dollar of those goods declines. Consuming fewerdgaasith low marginal utility
per dollar increases their marginal utility perldnl Adjusting marginal utility per
dollar in this way by controlling the purchase @frficular goods enables you to
maximise your satisfaction from spending your ineom

So, a consumer equilibrium is attained when a cmesypurchases goods (for
example, weekly) until the marginal utility per tolis the same for all goods

consumed.

Stasiuk M., Mudrenko A. A.
Oles Honchar Dnepropetrovsk National University
PROBLEMS OF NANOINDUSTRY INFRASTRUCTURE DEVELOPMENT
AT REGIONAL LEVEL

In today's competitive global environment, the cefitive advantages of
Russian industry have become possible thanks talévelopment of high-tech
industries based on the use of nanomaterials ambtechnology. Effective
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functioning of nanotechnology is impossible withthe infrastructure availability.

One of the priorities to the development and statioh of nanotechnology is

building nanotechnology infrastructure at the fedland regional levels. Under the
Program "Development of nanoindustry infrastrucfore2012-2015" the objective to
develop the infrastructure within the national nacbnology network (NNN) at

the federal level and regional nanotechnology nekf@BNN) at the regional level

has been set.

Nanoindustry Infrastructure includes science-edaonat and research
organization, logistics development, skills forestific discovery and management
of nanotechnology, manufacturing companies as & @lathe venture capital
companies, technology parks, business incubators.

National Nanotechnology Network is a multilevel, ltirdimensional structure,
which consists of the separate subnets on theitgridirections of nanoindustry
development.

The structure of the RNN should include industaiadl technological, financial,
information, expert and consulting, and human stfiecture.

The specific problems faced by the region during tneation of region
nanoindustry infrastructure are to be distinguished

Industrial and technological infrastructure of RM\necessary for enabling
access of enterprises (mostly small) to productesources. Its elements are the
centers of innovation development in the regiohs, dcientific and technological
parks, centers of technology transfer, businessbators, engineering and innovation
center, logistics centers, special economic zondeohnology-innovative and
industrial-production type.

The main problems of production and technologicdtastructure of the
nanotechnology network in most regions are:

1. The absence of several key elements of infreistre:;

2. Inappropriate use or misuse of existing elements

3. The absence of a methodological framework fa éistablishment and
further integrated development of production amtht@logical infrastructure;

4. Insufficient funding.
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Financial infrastructure is the most controversial debated. Despite the
availability of a wide range of financial instruntenthe main source of funding for

Venture financing from the regional venture fundesinot give the significant
positive results. A possible reason is that thartetogy venture capital funding is
not enough tested and therefore is not very effectiarge companies currently
prefer to be engaged in the development of promignejects within the enterprise
itself, instead of using ready-made developmeneater in the framework of
projects with venture capital financing. The reaBmrsuch behavior most likely is
a complex procedure "exit" from an investor of wgatcompanies.

The analysis of the system infrastructure for necfotology in region suggests
that, despite the presence of basic essential alsmihere are several problems
that hinder their further development and effici@meration. The independent
operation of these elements can not be used asiafbainfrastructure provision
of actively engaged in region to the creation, enpentation and production
development of nanotechnology, providing growth petitiveness and efficiency
of goods and services. For their coordination withegional nanotechnology
network requires approval of nanotechnology develm strategy at the regional
level, relevant programs of this strategy, to easbeir coordination with existing
official document in regions, as well as the satecbf the parent organization of

region infrastructure nanotechnology.

Yarotska A., Bezugly V., Tsvetaeva O.
Oles Honchar Dnipropetrovsk National University
PROBLEMS OF THE DAMP EQUATOR WOODS

The damp equatorial woods of South America, thett@eAfrica and South-
East Asia belong to the most important biosystenthef Earth. The equatorial
woods occupy the greatest places in a river bdskmazon (the wood of Amazonia),
in Nicaragua, in the southern part of the penin3eatan (Guatemala, Belize), in
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the biggest part of Central America (here theycalted "selva”), in the equatorial
Africa (from Cameroon to the Democratic republic @ngo), many areas of
South-East Asia (from Myanmar to Indonesia and BaNew Guinea), in the
Australian State of Queensland. The damp equataaalds of Africa occupy a
hollow of Congo and the coast of the Gulf of Guite#e North from the equator.
These woods differ a huge specific variety of @auyt to 50 m high and a multiple
layers. At such multiple layers on the soil not wyto light gets, but land plants
develop as it is good. The equatorial wood — thendland of many valuable
plants, for example, an olive palm — tree, from ahhieceive palm-oil. Wood of
many trees goes on production of furniture and ilarge number is exported.
Many plants give not only valuable wood, but alsoit§é for use in technical
production and medicine. These woods serve as éplamgs"”, emitting oxygen
and absorbing carbon dioxide. However they araloumn with menacing speed as
economically to prepare wood and to create newupast But in Amazonia, in a
river basin of Congo, on the Zond archipelago imphk virgin thickets still
remained, and in Brazil and Costa Rica program<hviwvill allow to combine
profitable land use with preservation of unique ieonment are developed. The
magnificent vegetation of the damp equatorial wasdnnected not with fertility
of the soil (it is very poor here), and intensiveecualation of the nutrients almost
entirely consisting in a biomass. If cut down tresdittle that will grow on their
place, and frequent heavy rain will quickly washagwthe bared soil. After
destruction of the Amazonian wood the earth wasd byefarmers only some years
while its fertility didn't fall too low. Now the Amzonian wood remains only for
85% of its potential area. Preservation of this tmesluable natural heritage
became a problem of the international scale.

The huge site of the wood in the north of Brazilsweeduced during
petroprospecting works. Steady rains cause aiasia@ which expands emptiness
more and more and cuts deep ravines in the baspdss! It constantly grows.

Very often data of the woods lead the sharp oulsrez the infectious
diseases which carriers are insects. So, malapnabmtoes breed in the still water

which quantity sharply increases in the course @bavdata.
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In general 18 million hectares of the wood disappand not only for the
sake of wood annually are around the world aregeduEspecially intensively the
woods are reduced in Brazil and Indonesia (picThg community has to help the
equatorial countries to develop more rational systef land use and to find

alternative sources of the income to slow downrdeson of natural riches.

(=21

Fig. 1. Dynamics of deforestation on Kaoimantasfand in the Zond archipelago

The technique of preservation of the fertility, m@gucing a cycle of natural
regeneration is so far developed. Thus copy systeam a farm to the wood",
consistently using useful plants in each stageayficte:

- jumping of grassy cultures (Ananas comosus, Saaoh officinarum);

- for the second year to farmers recommend to pmabas and a papaya
which keep efficiency within 5-10 years;

- at the same time introducing trees which are ra gfathe radical wood (a
peach palm tree, the Brazilian nut).

Problems of the damp equatorial woods have to Umkiest and be exposed to

the multilateral analysis from ecological, to ba&tx eco-economic point of view.
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Yevsyevskaya V., Tsvetayeva O., Bezugly V.
Oles Honchar Dnipropetrovsk National University
OCEAN POLLUTION AMICABLE OIL
AND PETROLEUM PRODUCTS

Among the most harmful chemical contaminants, & watlined in International
Convention for the Prevention of Marine Pollutignumping of wastes in the 1972,
oil and petroleum products were include. The magmrce of pollution are local,
domestic and industrial waste water, oil, and othdroactive materials.

According to estimates of the National Researchn€ibof the USA \ National
Research Council almost 1.5 million m3 of oil aredrpleum products get into the
water annually, about 45% of leaks are of natuaaises, such as oil from subsea
reservoirs spontaneously poured into the sea. Aupadely 5% of the oil gets
into the sea, oceans and lakes as a result ofcartraand production. Transport
accidents (tankers, pipelines, etc.) provide 22%uch spills. The rest of oil (28%)
falls into the water as a result of hundreds amdisands of small accidents and
leaks that are often not noticed the press, govenhmand law enforcement
agencies: the cause may be, for example, leakiadagégk on a boat or inadequate

treatment facilities working (Fig. 1).

The Natural
reasons c:ul:‘,;z
are not '

. 45%

affected T
Al .

2}

mining
and '

manufact accidents;

uring; 5% 22%

Fig. 1. The main causes of falling oil and petrateproducts
into the waters of the ocean

77



In 1969, during the voyage a cross the Atlantiagrapyrus boat "Ra", Thor
Heyerdahl noticed that the surface of the sea vemsdf the globules of oil and tar
for only a few days for theen tire two-month permfdravel. Today, the situation
IS not improved. According to the National AcadeofySciences of the United
States in the mid-70's of the twentieth centuryilion tons of oil felt into the sea
about. By the end of 70's oil spill in the seas acelns were increased to 10 million
tons a year. The greatest harm caused oil spilla fanker accidents and accidents
on offshore drilling platforms.

It is estimated that 200 000 tons of oil is enotgtmake all the Baltic Sea
into a biological desert. The contaminants increts® sensitivity of marine
mammals especially seals, to the distemper, whrcitlsthe Caspian Sea in 2000,
that killed at least 30 thousand of this speciesb&bly metal pollutants in the
ocean are also the cause of skin ulcers and IMargement of the fish, including
flounder, 20% of the population is in the North &ffacted by these diseases.

Thus the problem of pollution of the oceans islyesdtual today. It is a topic for
discussion for most experts and oceanographerkiti®olof surface waters of the
Earth may cause the changes in water cycle, theonditions, atmospheric circulation,
climate change, etc. Expressing serious concern itsv@ollution, specialist marine
scientists believe that only the combined effoftallbcountries in the world you can
protect the oceans and preserve his wealth foeprasd future generations.

Zhuckov V., Osadcha O. V.
Oles Honchar Dnipropetrovsk National University
THE ASPECTS OF RESEARCHING PHYSICAL PROPERTIES
OF GRAPHENE

The problem of looking for new semi-conductor matsifor using in electronics
Is vital nowadays. It can be explained, first df Bl the fact that there is serious
shortage of silicon which is the most accessiblé ardely used semi-conductor.
Trying to find a solution to this problem, scietgtitirned to a newly-discovered super-
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material — graphene. Graphene is the first matehat is two-dimensional.

This gives it unique properties. 2D materials digpVery interesting properties,
and are fundamentally different from the 3D matsrie encounter everyday.
The discovery of 2D materials means that scientiet8 have access to materials
of all dimensionalities, including OD (quantum dodédoms) and 1D (nanowires,
carbon nanotubes)

Since 1959 many scientists have been looking faplygene using complex
experiments. But the first crystals of grapheneendiscovered in 2004 using a
very simple and effective method — namely ordinagotch tape! During
experiments in Manchester, scientists noticed spells of graphene on the tape
used to clean a graphite stone. These two scieristire Gain and Konstantin
Novoselov in 2010 were awarded Nobel Prize in Risydor this simple but
groundbreaking experiment.

Thanks to the scotch tape method this area of ¢lehce grew extremely
quickly. And today hundreds laboratories all oviee tworld deal with different
aspects of graphene-researches.

Graphene has a combination of unique propertiest &f all, graphene is the
first 2-D crystal ever known to us and the thinnasject ever obtained and also
the lightest one. Furthermore, graphene is thedastrongest material harder than
diamond and about 300 times stronger than steaplf@ne conducts electricity
muck better than copper. It is transparent mateilslo graphene is bendable and
can take any form you want. And this unique supatemal gave birth to a new
class of crystals that are also just one atom thimd what is more fantastic is that
this can be shuffled with each other to enginegr materials on demand to meet
the special needs of different industries.

There are theories which show that graphene shootdbe able to exist
without being destroyed by thermal fluctuationse3é fluctuations should cause
the crystal to melt. Workers who tried to createnatally thin films of other
materials in the past found that the films weretainle and tended to separate and
‘clump up' rather than form perfect layers. In fastyone who has ever written
with a pencil has probably created graphene flakes.
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Graphene can be used for many different purposdsdimg:

—transistors: Graphene can be used to make excaiasistors. It is so thin
we can easily control whether or not it conductsapplying an electric field. We
would like to be able to do this with metals, bi¢ wannot make metal films thin
enough to affect their conducting state in this wllectrons in graphene also
travel ballistically over sub-micron distances. @&sesult, graphene-based transistors
can run at higher frequencies and more efficietithn the silicon transistors we
use now. At the present moment we have no wayddupe entire integrated circuits
from these transistors since we are limited by dize of graphenes that can be
produced.

— gas sensors: Gas molecules that land on graphiéeet its electronic
properties in a measurable way. In fact, scientistée measured the effect of
a single molecule associating with a graphene. if@ans that we can create gas
sensors which are sensitive to a single atom oecoodx!

- inert coatings: Graphene is resistant to attacknkany powerful acids and
alkalis such as hydrofluoric acid and, so one dayldc be used to give objects
an atomically thin protective coating which woultbyde protection against these
agents.

All these factors move graphene from the laborasoto the market place
driven by demand from industries where such supaterals are required:
automotive, electronics, energy storage, commuoicasensors, soars, oil and etc.
The discovery of graphene has provided opportulioityscientists to investigate
these possibilities. Thanks to mass production austtihat have been intensively

developed graphene is likely to appear in the sungdong world soon.
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Zhukova J., Osadcha L., Tsvetayeva O.
Oles Honchar Dnipropetrovsk National University
THE SPATIAL VARIABILITY OF SNOW COVER AND SOIL SUR FACE
TEMPERATURE OF THE STEPPE

The snow cover is a layer of snow on the soil sfformed by snow.
The thickness of the snow cover and it's mecharpeaperties vary continuously
during the winter. One of the most important prdipsrof the snow cover is
the density which defines many of its charactesstiThermal properties of snow
effect on the redistribution of heat in the snowearand heat exchange with the
environment. Snow cover alters the thermal and miymaroperties of the underlying
surface and reduces the heat transfer betweenattile @nd the atmosphere. It
reduces the upward heat flux from the soil, whattuces heat loss to the atmosphere,
reduces soil freezing and amplitude of temperatimeuations. During thawing
snow delays heat input to the soil. Snow and véigetaover, topography, soil
properties, its moisture content, as well as huawivities are known as effecting
on soil freezing.

Spatio-temporal variability of snow cover, beingnied in accordance with
the physical and geographical features of the s@da, has an impact on the
variability of the components of the landscape: aorilogical and hydrological
parameters, soil and vegetation cover.

Snow cover plays an important role in the funcignof ecosystems — the
impact soil formation processes, the plant and ahiife. A special soil climate
creates under the snow, which differs greatly ftbmclimate of the surface layers
in areas devoid of snow cover, as well as the ¢émaf the surface air.
Preservation and accumulation of snow has a gmgadrtance in the prevention of
freezing winter crops, perennial grasses and pigrdf fruit crops.

Aim: identification patterns of the spatial variatiohsmow cover, and the

formation temperature of the soil.
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Objectives: 1) to investigate and compare the thickness oWsoaver and
soil temperature; 2) determine the relationshipwbeh snow cover and soil
temperature; 3) to establish the nature of thaapadriability of these parameters.

Methods. Sample ground laid on stony slope of the ravitiee (eastern
outskirts of the city of Dnipropetrovsk, 48 ° 231148 ° 23'11" v.d). Slope south-
eastern exposure with a slope 13 °. In the directiown the slope beam (beam
perpendicular to the direction of the thalweg) ahsects were laid at intervals of
3 m Each transect consists of 15 test plots atvake as 3 m. Thus, the polygon is
a regular grid of 15 x 7 size mesh 3 m. Selectibeod samples and measuring
temperature, conductivity, soil and snow cover paeveduced at the control points —
the corners of the squares. Measuring the temperafuthe soil was carried out in
a layer of 2-3 cm depth digital thermometer withaaouracy of 0,1 ° C. Measurements
of soil temperature and snow cover, held on DecerhBeand 24, 2012. The tem-
perature during the measurements was -8.5° C Demremh® and -10,5°C on
December 24. The results of the temperature suakeghown on Table 1.

Table 1. Descriptive statistics of snow cover, aailltemperature
at a depth of 3 cm in the area grass-fescue-feajhess steppe

Sample Mini- | Maxi- | Vari- |[Asym-| Kurto-

Index Date : Average
size mum | mum | ance | metry | Sis

Snow 18.12.12] 105 324 | 1,05 568 128 -0,010,92
cover,cm| 24.12.12| 105 10,51 7,77} 13,1y 154 0,00 -0,F2
Tempera-| 18.12.12) 105 | -3,35| -5,70-1,60| 0,81 -0,33 —0,36
ture, C 2412.12| 105 | -2,01| -3,50-1,10|, 0,22 0,53 0,85

Findings

A linear relationship between snow cover and smihferature in the steppe
area is established. The relationship between sl»er and temperature increases
with the total capacity of the snow cover. Spataiability of soil temperature and
snow cover repeat micro relief features of the goty the variability of snow
cover directly affect spatial factors, the temparatof the soil is mediated by their

snow cover effect.
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Bapaan K. €., Ilocyniescbka O. P., Ky3pmenko O. JI.
Jninponempoecvruu nayionanvuuil ynieepcumem imeni Onecs I onuapa
EPOXY SYNTHETIC POLYMERIC SINGLE-FUNCTIONAL
MATERIALS

The origin and development of many branches ofnseieand technique are
obliged to the appearance of the specific clasyothetic compounds — polymers.
They gave the basis for creation of materials Wthcomplex of unique properties
which natural and traditional artificial materialen’t possess. Without polymers
no modern electrical engineering, energy engingerimechanic engineering,
aircraft and rocket building space exploration wdoutxist. Some modern
polymeric composition materials exceed steel iengith and are used at 550 °C
and higher. Such materials are used for buildingedicopters — 45-50 % of the
composition; battle airplanes — 25-30 %, rockef®—80 %, armed rocket engines
working on solid fuel — 85-90 %.

Among the above mentioned synthetic materials sp@tace is occupied by
materials on the basis of epoxy resins. The compmgxaluable properties
stipulated their wide use almost in all spherefihan activity of man. A great
number of single-functional materials were creat&goxides are widely used, in
particular, in the space system engineering asifomuttional products. They are
the components of composition for construction male solid fuel rocket
charges, armor coating, protective and fasteniamehts in solid fuel engines etc.
Another promising knowledge — intensive area ohitégue, where polymeric
epoxy materials are used, is the so-called smalesengineering energy. In
particular, film and membrane materials that passgsecific properties, not
characteristic for the known polymers, are offeoedthe basis of epoxides. They
possess different types of conductivity, diffuspermeability, sorption and ion-
exchange properties. Due to the combination ofabeve-mentioned properties
such materials are used in electrochemical packaggeh as fuel and lithium

sources of current, solar batteries. Similar plellraterials are used in gas sensors,
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systems of sorption and thin division etc. It sldobe noted that the progress in
the sphere of creation of electrochemical packagasdissolubly connected with
progress in space engineering.

Among promising materials of such type home andifpr researchers point
out stereo-chemical cross-linked polymers with amiona groups — polymeric
anionites. In particular, such materials were ot@dion the basis of interpolymer
complexes formed from poliepichlorohydrin and pampyridine.

With the purpose of search of new promising filnlypeeric materials, satisfying
to the complex of special materials, we synthesaretlinvestigated the systems based
on oligomerous diepoxides and piperazine. As dielesxwe used diglycidyl ethers of
oligoethyleneglycol with pendent chloromethyl angitoxymethyl groups. For the
choice of optimal conditions of film obtention wentlucted preliminary investigations
of different model systems. For this purpose, tagctcapacity of different
functional groups of polyfunctional epoxides inatédn to piperazine was defined,
along with the ways of its regulation. In orderfwdfill this task, methodology of
non-aqueous pH-titration of the investigated systems preliminarily developed
and quantitative estimation of all changes in gacting system was conducted.

As a result of our investigation, elastic structuteansparent film materials
were obtained. We defined the possibility of retyoifaof film properties by chemical
modification with toluene diisocyanate and epoxedinils. Among film properties
we should also note the following abilities:

- Ability to swell in water and polar solvents;

- Ability for ion exchange. The static exchange cdyagas 3 meq/qg;

- Ability to sorb dyes effectively: Congo red, metloyhnge etc.

Current research is conducted on the improvemeptagferties of the obtained
stereochemical cross-linked polymers. In particula investigations focus on the
possibility of creation of composition materials fgno- and ultrafine filling with
the use of ashen-gel technology, as well as of camodification of polymeric

matrix.
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Jlemenko U. I'., AbpamoBcknii E. P.

JInenponemposeckuti nayuonanouvil ynusepcumem umenu Onecs I onuapa
THE ANALYSIS OF SOME NEW DIRECTIONS IN DEVELOPMENT
OF UKRAINIAN WIND ENERGETIECS

Wind flows and Solar radiation, as well as somepttatural phenomena, are
considered as renewable energy sources. The sselmsources started to develop
very rapidly several decades ago. It was motivhiethe necessity to replace some
power plants, which are using the gradually exhagsfossil fuels. We will
discuss the situation in the field of wind energgduction. The annual growth of
wind turbines capacity now very high and it is geedhen the rate of development
of any contemporary branch of industry. The shdraviod power in the world
energy production now is about 2 %, but in seveaaintries it riches up to 15 %.
The leading positions in this development possessel countries as Germany,
Spain, U.S.A., Denmark, China, Great Britain anchemthers.

Unfortunately, Ukraine is stile far behind the leeglin this field: At present
time in Ukraine are operating 7 wind power stationth the total capacity about
200 MW. It is much less then 1 % of total value.dulof Wind Turbines are installed
along the shores of Asov and Black seas, where patdntial in greater than on
other territories. The thorough study of situatwith energy supply indicates that
there exist the real opportunity to increase sigfity wind energy output in this
country. One of the ways to solve the problem isettgmment of Ukrainian
offshore wind power plants. Very valuable expereencsuch use of wind turbines
have Great Britain, Denmark, Germany and other s Nowadays there exist
large number of offshore wind power plants, eaclthem is having the capacity
within the range from 50 MW to 750 MW. Most of théaelong to the countries
bordering on the North sea and the Baltic sea.maim advantages of such wind
turbines siting are: the availability of large dombus areas suitable for major
wind plant and higher wind speeds, which generaltyease with distance from the
shore. There exist also problems and disadvantégebkigher cost of wind turbine
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installation on the sea bed, its regular maintemamcl so on. The use of contemporary
technologies allows to overcame (at least panjialich disadvantages.

Ukraine has vast territories with swallow watensd anain of them is Sivash
lake, having the total area more then 2.5 squdoenkitres and depth ranging from
0.5 m to 5 m. The analysis of possible use of magjavategory wind turbines,
sited on the Sivash region, has been made by author
Another direction of wind energetics is relatedhe use of wind turbines sited on
urban territories. In this case the prevailing tetbgy is mounting the wind
turbines on the top of buildings and structurese @tlvantage of such technology is
availability of local and inexpensive power soumBjch can be used by residents of
apartments and employees of the offices. In thise cthere exist also some
problems which is necessary to solve. Main of tieethe vibration of wind machine
wich can be transferred to the building. But now tise of special chassis and of
her devices allows to prevent such vibration arfteioharmful phenomena. It is
easy to show, that development of offshore wind groplants and use of wind
turbines on the territory of big cities can providgortant contribution to energy

supply in this country.

Jlemenko U. I'., AbpamoBcknii E. P., ITonomapépa JI. @.
Lnenponemposckuii nayuonanvHuli ynusepcumem umenu Onecs 'onuapa
EINIGE PARAMETER DER WINDKRAFTANLAGEOPTIMIERUNG
UNTER BERUCKSICHTIGUNG IHRER VERWENDUNG IN LOKALEN
WINDBEDINGUNGEN

Es ist bekannt, dass der Prozess der Optimierutgsjeu entwerfenden
Objektes folgende Verfahren umfasst: 1) Auswaheeibielfunktion, die in den
meisten Fallen ein komplexer Parameter ist; 2) ¥begder Beschrankungen flr
einzelne Komponenten des vorgegebenen komplexeamigers; 3) Suche nach

Extremum der gewahlten Zielfunktion. Die Optimiegukann mehrstufig sein,
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wenn man am Anfang der Entwurfsphase das Extrememeitizelnen partiellen
Parameter des zu entwerfenden Objektes berechnet.

Die Windkraftanlagen gehoren zu den Objekten, sheddtaillierte Optimierung
benotigen, weil ihre Effektivitat nicht nur von dé&fahl des Konstruktionsschemas
der Anlage, sondern auch von den meteorologiscleglinBungen in der Gegend,
wo man sie errichten mochte, wesentlich abhangtkdfs gezeigt werden, dass
solche wichtige Funktionen der Windkraftanlage wie Kapazitat der jahrlichen
Energieerzeugung (kWh) gerade die genannten Kdanziéinschliel3en.

,oTS
2000,

E= vic, ()i (v)dv,

wo p die Dichte des Luftstroms (kghn T die jahrliche Zeit (8760 Stunden),
V die Geschwindigkeit der Windstromung (m ¥), und V, jeweils die Startge-
schwindigkeit und die SturmabschaltungsgeschwireitgkC  Leistungsfaktor,

f(V) die Funktion der Windgeschwindigkeitsverteilungdsi Aus dem aufgenom-

menen Ausdruck sieht man, dass als primarer, zimmoender Parameter den

FaktorC,, und als komplexer Endparameter (die Zielfunktiabhangig von den

ortlichen Windbedingungenk = E/S genommen werden konnen, woli die
Uberstrichene Flache einer Windenergieanlagenstidser Arbeit wurden ein Paar
Punkte auf dem Territorium der Ukraine, wo die dhshnittliche Gesch-
windigkeit gleich oder grof3er als 5 m/s ist, aniaits Fir diese Punkte wurden die
bekannten Werte der Funktioh(V) verwendet und der optimale Wett fir jeden
von ihnen berechnet. Als variable Parameter, weeinlaler Arbeit von Abramovsky
Yev. R. «Aerodynamic theory of wind turbines» vagaagen war, wurde die
NennwindgeschwindigkelV,, gewahlt. Es wurde gezeigt, dass der W&t fur
jeden der Punkte unterschiedlich sein wird. Somitrde festgestellt, dass die
Windkraftanlagen unter Bertcksichtigung der lokal&mdverhéltnisse in unserem

Land effektiv funktionieren werden.
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Oxothuk E. K., Tumomenko 7K. 1., lemuaenko A. C.
/lnenponempoeckuti nayuonanouwsi ynusepcumem umenu Onecs I'onuapa
METEOROLOGICAL ASPECTS OF AIR POLLUTION
IN THE BUILT ENVIRONMENT

Atmospheric air is a basic essential elementsenéttvironment, and is significant
for the normal existence of most terrestrial organs.

Most of the world's population lives in cities. $hs primarily due to the fact
that the city is the center of the financial, eaoim and scientific development.
However, there is an opportunity to select not dnéy/positive aspects of urbanization,
but negative, for example, disruption of the ecaalgbalance. One of the most
important environmental problems of urban areas sgynificant pollution of surface
layers of air. Primarily, this is due to the amaoant intensity of the source of pollution,
but also the important role played by the metegjiokd conditions that may contribute
to a dispersion of pollutants and cause the inerebtheir concentration.

The goal of our research is to study the influenicemeteorological factors on
the air of the city. Methods of study of the redaship based on the results of
theoretical and experimental study of the lawsistridution of pollutants.

The climate city of Dnepropetrovsk city is temperawith mild winters and
warm summers. The average annual temperature € 9%@e lowest it in January
(minus 3,7°C), the highest — in July (22,1°C). inaverage year in Dnepropetrovsk
falls 513 mm of precipitation, less of them in Mamnd October, most of all — in
June and July. The relative humidity in an avergegr is 74%, the lowest (61%)
in August, the highest (89%) — in December. The llesiaclouds observed in
August, the highest — in December. The most frequémthe city there are winds
from the north, the least — from the north-west andth-west. The highest wind
speed — in January and February, the lowest —eisdimmer. In January, it was an
average of 5.4 m/s in July — 3.7 m/s.

In calculating and modeling air pollution shouldnswer architectural and
planning features of the urban area that contriboténe formation of the local
climate, and are the cause of differences in cknitilt environment on climate
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suburban area. The city has a special microclimatelitions which depend on
topography, emissions enterprises, heat balanaegeka

All meteorological factors affect air pollution. &fe is a relationship between
the concentration of the pollutant and the spedati@ivind. Increasing wind speed
facilitates dispersion of contaminants in the atph@se and drives out of the city
a lot of polluted air, clean the urban industriatieonment. However, strong wind
promotes mixing the air layers, as a result of aombants received from high
sources, fall into the lower layers of air, thesaigrowth in their concentrations at
the surface. But defined dangerous wind speed doesxist, which influence on
the increase of air pollution. Precipitation cleartee air, the effectiveness of
cleaning depends on the amount and duration ofjptaton. Increased humidity
can cause both air purification and increase theeity of pollutants.

The spreading of pollutants depends on the typiefsources of pollution.
According to some experts who have investigatedrtfieence of meteorological
factors on the level of air pollution of big citjgs was found that the relationship
between the level of contamination by some impmsgiand meteorological conditions
is low. This is related with a wide range of hegybt sources of pollutants in the
atmosphere and lots of them.

Thus, it may be noted that apart from the obvialhsatages of urbanization
creates a number of problems, including environalenohes. Human activity
affects the micro- and mesoclimate characteristicsirban areas, thus forming
climate, typical for large cities. In turn, climatkange leads to changes in weather
that affect the nature of the spread of pollutamd the atmospheric air of the city
as a whole. An important objective is to study plodlution, and the need to take
into account the natural and human factors, tocsdtg this purpose the most
appropriate mathematical model and visualize the dath the help of modern
information technology

Implementation of all these conditions is the bésis reasoned decision
making. Thus, taking into account the formationtlod actual weather conditions
and the conditions of the climatic zones activite@smprove the urban environment

carry out:
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* management measures wind speed and ventilatidredfity (urban planning
and streets, orientation of buildings, creationtreés and shrubs and herbaceous
plantings of various types, water systems, etc.);

*emeasures to control the relative humidity of the (areating ponds and
streams, increasing the surface area with nat@ah@able cover, watering green
areas, cleaning streets and squares, etc.);

*measures to combat air pollution by placing pafigtfacilities outside the
city or in the lee of the city (creating chimneyklieir contribute to pollutant dispersion,
effective use of abatement equipment, transitidags toxic fuels, etc.);

*measures to regulate the incoming solar radiatlago(t of streets and
neighborhoods, green spaces, the use of diffeesel-building, painting the walls,
roofs and bridges, the design of buildings and tb@mponents, etc.).
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Yepuymenko T. A., Yepnymenko O. A., I'oasik B. 1.
Jninponempoecvruu nayionanvruil ynieepcumem imeni Onecs ' onuapa
DIE SCHWEFELHALTIGEN AMINISAUREN ALS
ABWASSERREINIGER VON CHROM

Das Problem der Verschmutzung erlangte zurzeitaggoBedeutung. 24 Tonnen
Chrom gelangen ins Meer jedes Jahr. Viele Chromsairden von den Gerbereien
und Galvanischen Einrichtungen abgegossen. Chrogifig, aber auch ist es in
geringeren Mengen fur verschiedene Organismen ndigieEs bildet Verbindungen
und Komplexe mit organischen Verbindungen sowoltden Losungen als auch in
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den Korpern. Es wird auch von Kdrpern aus dem Wagsteabsorbiert und durch
Nahrungskette Ubergegeben. Vollstdndige Einstelludgr anthropogenen
Verschmutzung ist unwirklich, so soll man eine wake Wasseraufbereitung
anwenden. Besonders gefahrlich sind die Verbindungm sechswertigem Chrom.
Die sechswertige Form weist eine hohe Wasserldsditlauf. Chrom kann aus der
L6sung durch die Reduktion Cr(MBCr(lll) mit Hilfe von chromhaltigen Mikro-
organismen oder schwefelhaltigen Peptiden, Amin@séextrahieren.

Es wurde festgestellt, dass Chrom (lIl) zu dendgach aktiven Metallen, zu
FTG gehort, und seine Verbindungen mit Aminosaueare hypoglykdmische
Aktivitat zeigen. Die Teilnahme von Spurenmetalierbiochemischen Transforma-
tionen wird entweder durch direkte Eingabe des Metes in das Enzymmolekdl
als unverzichtbarer Aktivator, oder durch die Urmsey einer Verbindung zwischen
dem entsprechenden Enzym und dem Substrat, odeh diie Blockierung der
aktiven Stellen der Enzymmolektle durchgefiihrt. Besamtheit der biologischen
Wirkungen von Spurenelementen und pharmakologigtives Liganden in den
Komplexen fordert in vielen Féllen die Senkung dekizitat, sowie die Steigerung
von Aktivitat der Metallionennahrstoffe bezlglidirer anorganischen Salze.

Bei der Betrachtung des Wirkmechanismus von ChrafrBego-Organismen
sind auch wichtige Daten auf ihre Bindung an derckStoff, Sauerstoff und
Schwefel Bioliganden.

Es wurde die Reduktionreaktion von Chrom (VI) dufysteine zu weiterer
Komplexbildung Tsistinat Chrom (lll) untersucht.

2CrO + 6 RSH + 2HO — [Cr(RS-SR)Cr] + 100H.

2Cr" + 3RS-SR— [Cr(RS-SR)Cr]

Die Koordinierungsformel fir den Komplex wurde lmend auf Ele-
mentaranalyse, Infrarotspektroskopie, Elektronektspskopie und Leitfahigkeits-
messungen abgeleitet. Der Aufbau der Verbindung kale Polymer dargestellt
werden, in welcher Cystein zwischen den ChromiatierBricke ist.

Gemal der IR-Spektroskopieangaben wird Cystesdetitat durch zwei Amino-

und zwei Carboxylgruppen koordiniert. Auf die Komration auf Sauerstoff des
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Carboxylates zeigt das Fehlen der Absorptionsbabeie 1740crit in dem
Komplex, die fir die Carbonylgruppe charakteristist, ein signifikanten Unterschied
zwischen den antisymmetrischen und symmetrischexi&chwingung von COQ
und die Bande bei 580¢die durch Schwankungen in Cr-O charakterisiertiwi
Das Absorptionsbande bei 3190tmnd 3070 cm-1 und die Streckschwingungen
von M-N bei 496nm zeigen auf die Verbindung desaieimit Aminogruppen.

Oktaedrische Komplexverbindung der Struktur wurdect die Elektronen-
spektroskopie bestatigt. Im elektronischen Absorspektrum werden Banden
beobachtet, die auf d-d Ubergénge bedingt sindyatiéd spiriT,(P)**A,40.000crT,
T14(F)**A2,27.000cnT, “T,(F)**A,418.000cr erlaubt sind. Die Parameter des
Kristalls Bereich: Dg = 1800 cm B = 365cri; $=0,355;3°=64%.

Der Wert LDy, fr [Cr (RS-SR)Cr] 2568 (mg/kg).

Also, die Verbindungen von Chrom(VI), die gefahmlisind, werden im

Biosystem durch die schwefelhaltige Aminoséaure st€in reduziert.
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