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USE LOW COST CARRIER STRATEGY AS SOLUTION TO REDUCE
AIRCRAFT TICKET PRICE IN IRAQ

Abstract: Air transport is one of the most important sectors growing in Irag, especially after 2003 and the
removal of all restrictions that were imposed for the movement of people prior to this date also air transport are
predicted to take advanced place in Iragi economic. Iraq has the magnificent site in the heart of Middle East and
this region which connecting Continents of the world. Iraq has seen a significant growth in the number of airports
across his territory also increase of international airlines that work in Iraq but high prices of airline tickets is one
of the most prominent problems of the aviation sector in Iraq compared to other airlines in the world prices for
same distances, Knowing that most of the companies trying to lower the price in order to attract larger numbers of
travelers.

Using of low cost carrier is one of the best solutions that ensure reduced ticket prices and this strategy has
succeeded in a lot of areas in the world
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Europe different countries and its take time to lifting

Introduction

American airline (Pacific Southwest airlines
company was founded in Texas 1967) consider the
first airline started the concept of low cost carrier
back to 1981, many airline in America followed this
strategy, this idea take more time to apply in Europe
its start in 1991, start with Ryan Air and Easy Jet
(formed in 1995). We can notes the different in time
between America and Europe to apply this strategy
because America is one country with large area but

of restrictions between countries.

In Middle East the progress not satisfy the
ambition due to the restrictions between Arab
countries and their neighbors in aviation regulation
except Arabian Gulf countries which they have
Cooperation in this field also State of United Arab
Emirates has been achieved a good progress in LLC.

LLC Now has global spread and we can see that
in Table 1 the number of LLC operating in different
countries. [1][2][3][4]

Table 1

LLC countries operating — 2005.

Country

No. of LLC

Asian countries

31

European countries

UK

USA

Canada

Pacific countries

South America
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Theory of LCC

As we say before, the idea of low cost carrier
back to 1980 so there are a lot of problem faced the
idea and many solution put for improvement it, we
will not go to further the theory but we will explain
the basic of theory.

At first we can see Fig.1 which represents the
operating expenses of the airline industry and we can
decide which section we can work on it to minimize
the cost of ticket.

Figure 1 - The various type of operating expenses of an airline [2].

Table 2 shows which strategic measures lead to
the reduction in unit costs.

Table 2

Cost distribution of LCC on short- haul flight in relation to traditional operators.

Cost reduction (%) Cost per seat
Traditional scheduled airline 100
Low cost carrier
Operating advantage:
High seating density -16 84
Higher aircraft utilization -2 82
Lower flight and cabin crew costs -3 79
Use cheaper secondary airports -4 75
Outsourcing maintenance/ single aircraft type -2 73
Product/ service features:
Minimal station costs and outsourced handling -7 66
No free in-flight catering, fever passenger services -5 61
Difference in distribution:
No agents or GDS commissions -6 55
Reduced sales/ reservation costs -3 52
Other advantage:
Smaller administration and fewer staff/offices -3 49
Low-cost compared to traditional airline 49

Source Doganis (2007) [5]

Principles of operation

1- One type of passenger class (there are no first or
business class)

2- Fleet consists of one type of airplane (such as
Airbus A320 or Boeing B737). In this case pilots
and the crew of airplane can operate in any
airplane in the fleet because it’s one type and that
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will save many of training pilots to different
airplane.

3- Cheap fees, increase with services. LCC don't
offer drink or food but you can buy it on airplane
the weight of baggage are limited and you will
pay for additional weight.

4- Unreserved seating or free seating, which
contribute in minimize the operation cost, it
embolden to buy the ticket earlier.

5- Using secondary airports. The advantage of using
secondary airports it’s less busy than the main
airports and the cost of services will be cheap.

6- Simplified routes and short Haul flight with fast
turnaround time. (Less than 1500 km) and with
these distance we get low operating costs per
passenger required.

7- Electronic ticket, selling directly to customers to
minimize the add cost to the ticket by
commissions of travel agents. LCC using internet
or call center and avoid computer reservation
fees. [2] [5] [6]

Irag aviation: status and possibility

The Irag Civil Aviation Authority (ICAA)

Baghdad O

Is the agency responsible for Iraq’s obligations
under the provisions of Annex 9 (Facilitation) of the
Chicago Convention. The ICAA is responsible for
coordinating with other Iraq agencies for the
development and implementation of policy and
coordination of ICAO matters. The (ICAA) is the
specialist aviation regulator in lIrag. Its activities
include airspace policy, flight permissions, safety
regulations and economical regulations. New carriers
wishing to operate in Iraq must receive full approval
from ICAA prior to flight commencement. [7]

Approved Airports by (ICAA)

Civilian aircraft flying into or out of Iraqgi
territory shall only be permitted to make their first
landing and final departure from an approved
International Airport in order to complete required
Customs and Immigration clearance. The current
ICAA approved International Airports are:[7]

Baghdad International.

Erbil International.
Sulaymaniyah International.
Basra International.

Al Najaf Al-Ashraf International.

VVYVYVYVY

In Fig.2 we can see the location of these
airports in Iraq map.

O Erbil
O

Sulaimaniyah

O

Najaf

Iraq

Basra O

Figure 2 - The Iraq main airports.

Iragi Airways companies

In Iraq there is one national airline company
called "lragi Airways" was founded in 1945 and we
can consider it the first airline company in the
Middle East. It was used at the beginning of the
British and Soviet-made airplane. In the sixties Iraqi
Airways was quick to modernize, buying new jet

airplane, these jets allowed Iraqi Airways to increase
service across the Middle East, to Africa and Europe.
In the seventies the United States has allowed Iraqi
Airways planes using John F. Kennedy International
Airport in New York, and because of that, it needed a
bigger jet, so they buy Boeing 707, 747 jets. Fig. 3
show as the Iragi Airways destinations.
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Figure 3 - Iraqi Airways destinations.
Analyzing the case civil airports (Baghdad, Basra and Najaf) according
L L to the report issued by the General Establishment of
As we see, Iragi Airways destinations to Civil Aviation for the period from 8-14 / 4/2015.

different places from different cities, in Table 3 we
can see Airplane and passenger traffic in three lIraqi

Table 3
Airplane and passenger traffic in Iraqi civil airports [8].
Airport name Baghdad Basra Najaf
No. of incoming flights 207 89 184
No. of passengers arriving 19488 7279 21145
No. of departing flights 211 89 184
No. of departing passengers 23825 7430 25183
To simplify we will choose Baghdad airport in summer and in many times when the overland
(the Capital airport) with three destinations that meet route be dangerous between the Middle and
the low cost carrier demand and its important North of Irag. If we compared the price of ticket
destination which is: between let say "lrag Airways" and LCC in
Europe for the same distance, the result in

1- Baghdad - Erbil, flight time 53 min, flight Table 4.
distance 321 km, internal flight, and this route
considered one of the most routes use especially
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Table 4
Compared the price of ticket between different company [8] [10] [11].
Departure city Warsaw, Poland Baghdad, Iraq Madrid, Spain
Arrival city Malmo, Sweden Erbil, Iraq Porto, Portugal
Distance in km 645 321 421
Airways company Wizz Air Iragi airways Ryan Air
Price in $ 22.49 100 17

We measure the distance between the city according to Ref. [9] and we made the reservation to all company in the same date 19/08/2015 for same for same

departure day 01/10/2015, one way.

2- Baghdad - Dubai/ UAE, flight time 2 hr. 13
min, flight distance 1389 km, External flight,
and this route considered one of the most routes
use in all year which connect Baghdad to Asia

through Dubai. If we compared the price of
ticket between let say "lraq Airways" and LCC
in Europe for the same distance, the result in

Table 5.

Table 5

Compared the price of ticket between different company [8] [10] [11].

Departure city Warsaw, Poland Baghdad, Iraq Warsaw, Poland
Arrival city Beauvais, France Dubai, UAE Beauvais, France
Distance in km 1362 1389 1362
Airways company Wizz Air Iragi airways Ryan Air
Pricein $ 23 208 30

We measure the distance between the city according to Ref. [9] and we made the reservation to all company in the same date 19/08/2015 for same for same departure

day 01/10/2015, one way

3- Baghdad - Istanbul / Turkey, flight time 2 hr.
30 min, flight distance 1611 km, External
flight, and this route considered one of the most
routes use during the all year especially in
summer connect the Iragi capital with Istanbul

which consider the gate to the rest of the world.
If we compared the price of ticket between let
say "lraq Airways" and LCC in Europe for the
same distance, the result in Table 6.

Table 6

Compared the price of ticket between different company[8] [10] [11].

Departure city

Warsaw, Poland

Baghdad, Iraq

Warsaw, Poland

Avrrival city Barcelona, Spain Istanbul, Turkey Barcelona, Spain
Distance in km 1877 1611 1877
Airways company Wizz Air Iragi airways Ryan Air
Price in $ 82.29 360 95

We measure the distance between the city according to Ref. [9] and we made the reservation to all company in the same date 19/08/2015 for same for same departure

day 01/10/2015, one way
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Discussion and Conclusion

As we see in the Tables, there are big difference
between the price of ordinary airline company
represented by "Iragi Airways" in our paper and low
cost carrier, Although "lIragi Airways" considered
one of the cheap airlines company in the area due to
nonprofessional service that provide it and "lragi
Airways" have problem in planning, organization
due to unstable situation in Iraq that made the
passenger almost from Irag only, in our simulation
we based on the distance of flight as a criteria and we
know this approach give us 80% from the real
situation but in total show us the huge reduce in price
of ticket. Now we will list the strengths and
weaknesses in Iraqi situation.

Strengths

Irag has great financial ability, cheap efficient
workers, special location in the Middle East which
consider the link between continental, possibility of
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Introduction

In one of the ancient Zoroastrian’s sources there
was important information about that Ganja was
founded three-four thousand years ago. Thus, the
first and important information about, that Ganja was
founded 4000 years ago by the one of the ancient
Turkish tribes - Sacks - one of aboriginal population
of the Caucasus, was reflected in a geographical
treatise "Shahrestani Eran" (Iranian cities) that
concerned to the 6th century. This geographical
treatise was written in Pahlavi language. There was
said, that Ganja was founded by famous Turkish
commander Afrasiab 4000 years ago. Afrasiab is a
historical person and he was the head of sacks-tours,
which lived in Azerbaijan (In the ancient sources
Turks were named as tours).

Ganjabasar is one of the richest areas from
archaeological point of view. As a result of
archaeological investigations here were found
samples of material culture that concerned to the
stages of different history period. Today most of
them are kept in various museums of the world.

There is a fierce gun, it is not gold.

Ganja still strongly sticks on my collar,

In other case I would seized Iraq’s treasures.
A voice came from the World:

- O slave, that's enough fun!

Who is Nizami, and where is Ganja.

Sheikh Nizami Ganjavi

The flint tools, that found in Gillikdag
workshop and camp around Ganja, ladle, that were
found by a prominent Azerbaijani archaeologist Isag
Jafarzade, give the reason to say, that people, who
lived in this area in VII - VI millennium BC were
the founders of the Late Stone Age culture.

Archaeological investigations prove that in this
period the main population of this region had
sedentary lifestyle and were engaged with farming.
In V millennium BC in Ganja region all known to us
domestic animals were domesticated. This fact is
approved with osteology remainders that were found
during archaeological excavations.

The anonymous author of the article "Russian
city" gave the schedule indicating the date of cities of
the South Caucasus, also of Azerbaijan. And here he
matched, that Ganja was founded in Il century BC.

The same words, that match, that Ganja is older
than Barda and Beylagan prove Qagemeyster’s
information and conception, that says "At a short
distance from Barda another city was also
flowering, which at the time of destruction
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substituted it. It was Ganja city. Their origin,
probably, was the same...".

The biology teacher of the secondary school of
Yelenendorf (Goy gol) Yakov Hummel, who has
German nationality, with the power of students circle
of the school carried out archaeological research
works on the right and left banks of Ganjachay, in
the Gillikdag area near Goy Gol, in Zurnabad,
Balchili and has gained valuable materials of Bronze
Age and Early Iron ages. The value of found
materials was so great, that with their account has
been created Yelenendorf Museum of Country
Studies in 1927,

Materials and methods

Most of the historical monuments, that show,
that national wealth of our nation Ganja city has a
4000-year history, today in great museums
expositions of the world have unique place. In
Metropol (USA) Munich, Berlin, Hamburg, Louvre,
Paris, Moscow, St. Petersburg and other cities in the
state and private museums rare and valuable exhibits
of the history of ancient Ganja are preserved.

Ganja, that has changed its location at least 4
times since its establishment, is located in a favorable
position from the strategic point of view. That why it
always has been the center of attention of foreigners.
Ganja, that was the victim of a terrible earthquake
many times, also was the subject of attacks of
Mongols, Kharezms, Georgians, Arabs, Russians and
other invaders. Ganja has turned to the arena of war
damage of different countries of the world. But in
spite of it didn’t shaken, and using the genetic power
revived and developed, and rose to the level of great
cities.

The famous Arabian historian and geographical
scientist Ibn al-Athir valued Ganja as the hero-city
and said: "Tatars (Mongols) after robbing and
ruining Beylagani and it’s around moved to Ganja.
But when Tatars knew, that its population is big, they
have shown bravery in the war with Georgians and
the strength of this city, they couldn’t go there".

Protecting the status of capital city Ganja, in the
various stages of the history, had an important role in
the preservation of the ancient statehood traditions of
Azerbaijan. At the end of the VII century Ganja was
the provincial city of Arabs, in the X century the
capital of Arran, in the XI century Seljuk’s, in the
XII-XI1I centuries was the residences of Atabek’s
empire. During this period Ganja had renaissance
time of its development, science, culture, trade, crafts
reached the highest peak.

As a result of scientific researches by the well-
known arabist and scientist on Nizami’s work Bertels
have proved, that during the terrible earthquake in
Ganja in 1139, 300 thousand people died. This fact is
reflecting the city’s power and greatness again. For
comparison, it is also appropriate to note that, in the
middle of the XIII century, in the great European city

in Paris, lived nearly 100 thousand and in London
nearly 40-50 thousand people.

Ganja city, that gave to the world such great
thinkers and word masters as Nizami Ganjavi, Abul-
Ula Ganjavi, Mahsati Ganjavi, Raziyya Ganjavi in
XI-XI1I centuries restarted its high status and
became one of the great cities, that kept alive the
whole science, culture and state traditional system
of the East.

Sheikh Nizami also has got both of the primary
and secondary, and scientific education in his
favorite city in Ganja. He had two main reasons, why
he didn’t go to Baghdad and other centers of science.
He loved his native city, land, was charmed of it, and
also he knew, that Ganja had the high scientific
potential. So the great thinker has never left his
homeland and thought about it.

In other words, if the poet would have the
power to leave his native city, he moved to the center
of Caliphate to Bagdad, and collected great treasures
with unexampled art. For this reason, great memoirist
of Middle Ages, who saw beside "Khamsa", "Divan"
with 20 thousand stanzas Douletshah Samargandi
stated "an honorable place of birth Sheikh Nizami is
Ganja". Don’t forget that, genius as Nizami can’t be
unfounded. For appearing they need historical with
ancient traditions, socio-economic and cultural
environment. The existence of such environment
again proves that Ganja has 3 thousand year history.
Because for turning one city to the scientific and
cultural center it needs an ancient tradition and a long
period of time.

During XV century Ganja was included to the
states Garagoyunlu and Aghgoyunlu and managed by
different rulers. During the rule of Uzun Hasan
Agqoyunlu Ganja’s trade relations with other cities
were widen and it has resulted its re-development.

By the opinion of research scientist
M.X.Heydarov, in this century one of the great trade-
craft centers of Azerbaijan was Tabriz, Ardabil and
Khoy and also Ganja. In Ganja appeared
craftsmanship organizations that based on ideology
“Akhilik” and the most important professional form
of organization - Trades unions were active.

During Safavid’s ruling Ganja was one of the
important cities of Azerbaijan and the whole East.
Ganja —Karabakh’s beylerbeylik was one of the big
provinces of Safavid State on territory.

Province’s broads were continuing along the
Kura River on the north to the west from the place,
where Kura River connected with the river Araz, to
Bargushad pin (the province are considered) in
Irevan and on north direction passing through the
eastern part of the lake Goycha again to the north,
entered to the Tiflis province, and rose up to the
province of Lori.

At the beginning of the XVIII century, Ganja
City has retained the status of largest and most
important city. At the end of XVII century - at the
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beginning of the XVIII century, a number of
travelers, who visited Azerbaijan,have given wide
information about its size and beauty.

Netherlands traveler Kornelia de Bryu wrote
about Ganja so: "Ganja is located on 50 lye distance
from Shamakhy, it is bigger than Shamakhy for four
times, there are stone buildings there, most of them
are two floors, it has beautiful and great
karvansarays, deputy has large and wide palace there.
The beautiful river flows on the city’s territory, there
are many gardens, good wine and plenty of fruit here.
So, this city of can be considered as one of the most
important cities of the East. This information was
given to me by the French missioner and several
Georgians that lived in this city".

Conclusion and Recommendations

However, the political problems and foreign
military intervention to Azerbaijan in the first half of
the XVIII century made a lot of Azerbaijani cities,
also Ganja city suffered and was the reason of its
destroying and completely turning to ruins.

This situation did not continue for a long time.
In 1747 after Nadir Shah's killing palace’s aristocrats
a result of conspiracy, his empire collapsed. Many
small government entities on the territory of
Azerbaijan - khanates appeared. One of these
khanates was Ganja Khanate that appeared around
Ganja city.

New danger on Ganja was activation of the
policy of Russia in the South Caucasus.

After successful military operations against
Osman’s Turkey and its close ally - the Crimean
khanate in order to enhance their success in the South
Caucasus Russian government prepared an action
plan.

One of the Javad Khan’s contemporaries S.S.
Kovalesky in 1880 in notes about Georgia gave such
kind of opinion: “Javad Khan from the Qajars family
in 50 years old with his intelligent and policy and
also good negotiation who found a good reputation™.

In November of 1803 year Ganja was attacked
with the Russian forces. In the first weeks of attack
strong resistance of the city’s defenders made
Russians maneuver, made them replaced often
marches with long-term siege. Russian troops by
blockading city, keeping people without water and
food wanted to make people surrender. For this
reason, Tsitsianov kept the city in blockade without
water and food untill epidemic was spreading. In
spite of all difficulties Ganja people preferred
statehood and independence above all by values and
didn’t surrender to enemy.

As a result, the living force of Russian troops
and war supplies were better, and military operations
have been resolved in their favor. Ganja’s occupation
among the defenders, and also the population led to
massive  losses.  According to  Tsitsianov’s
information on the 8th of January 1804 year, among

the defenders 1,500 people were killed, 17224 male
and female were prisoners of war.

On the 8th of March 1804 year , in the letter to
Tsar Tsitsianov asked to change Ganja’s name: "If
Your Excellency like my proposal, | would like to
dress up city’s name with the Holy name of Her
Excellency  empress  Elizabeth  Alekseevna:
Yelisavetpol".

Tsitsianov, who got Emperor Agreement, as
signed such kind of direction: "After 1 month of
declared of Tsar’s prescript after or from April 1, if
someone in acts matches Ganja with the old name
not as Yelisavetpol, it will be a penalty in the amount
of ruble."

After the restoration of independence of
Azerbaijan Republic, Javad Khan became a symbol
of our courage, patriotism and bravery.

Worthy successor of the great leader Heydar
Aliyev's political course President Ilham Aliyev said:
"l know that Ganja peoplehold the memory of Javad
Khan daringly. Really he is one of the notable sons
of Azerbaijan people, is an example of perseverance
and courage. His grave in the center of the city is not
in accordance with his memory. | think that we
should raise a mausoleum. The city will take a new
form of architecture, and also Javad Khan’s memory
will worthy become eternal”.

Exactly as a result of the attention and care of
country Head with the support of Heydar Aliyev’s
Foundation in 2005 in Ganja was built a worthy
mausoleum for Javad Khan. Historical emblem of
Ganja Khanate was restored; film about Javad Khan
was released.

At the end of the XIX century, in connection
with the emergence of the capitalistic relations, one
of the cities of Azerbaijan, where were the processes
of formation of its main classes, bourgeoisie and
proletariat was Ganja. The development of
capitalistic relations in the different fields of city
economy, its attraction to all-Russian market speeded
this process.

"Turkish Revolution Committee of social-
federalists", that showed the exceptional services in
the establishment of the Azerbaijan Democratic
Republic in 1905 and creation "Difai" Party in Ganja,
that was founded in order to protect our nation from
the Armenian terrorism, once again showed, that
Ganja people could bate all their creatures for
traditions, statehood and independence.

Thanks to the representatives of the national
bourgeoisie patriots, formed in Ganja, under the
leadership of Nuru Pasha was created the Caucasus
Islamic Army that saved Azerbaijan from the
Armenian and Bolshevik forces ruthless genocide
and created an incentive of the future of our country.
For this reason, the capital of Azerbaijan Democratic
Republic, that declared its independent in May, 28 in
1918, became Ganja. The leaderships of our first
national state were outstanding and public men and
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statesmen, who have belonged to the noble family of
Ganja.

On April 27, in 1920, after Azerbaijan
Democratic ~ Republic’s  overthrown by the
Bolsheviks that supported by bloody actions of XI
Army, just only Ganja for the first time raised its
statehood independence and freedom voice against
the Soviets. The arbitrariness of occupying army,
shooting of innocent people, made Ganja people to
begin Ganja rebellion against foreigners in a
glorious page of history.

Brother of Great Uzeyir Bey Jeyhun Hajibeyli
said about Ganja uprising full and exact
thoughts:"Ganja’s uprising is a story that again
earned nation's honor. In May Turkish blood wiped
spot, that the road to our nation during events on 27
April. Thus, Ganja began its soviet period of its
history with revolt. "

According to decision on July 30, in 1918,
Ganja’s name, that was called Yelizavetpol Province,
returned to itself, but in 1935 with the instruction of
Moscow Ganja’s name changed again into
Kirovabad. Thus, Ganja got name of S.M.Kirov, who
played an important role in establishment the
colonial regime, and Autonomous Oblast for
armenians in our land.

Since 1969, under the leadership of national
leader Heydar Aliyev there were regarded the works
to return Ganja’s historical face. First of all, the
historical monuments of the city that have fallen into
a bad situation, (especially mosques) were restored.
However, the main issue of concern for the national
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EVALUATION OF PROINFLAMMATORY OF HUMAN RHINOVIRUS

Abstract: This study was conducted on 96 patients from Abdul Sahib Dakeel health center in the province of
Najaf during the period from December 2014 to February 2015, the month was the purpose of this study was to
evaluate proinflammatory (IL-6 and IL-18), for patients than controls (18 year) who ranged age patients between
(15-45 year) were divided into two age ranges (15-30 and 31-45) year. The virus was isolated from nasal
secretions for the purpose of diagnosis of the virus in two ways (rapid test and real time pcr) in addition to the
blood samples to assess the proinflammatory (IL-6 and IL-18). Seventy eight case of the study showed that the
positive samples of percentage (81.25%) and eighteen case was negative percentage (18.75 %) is through
examination (rapid test and real time pcr) and examination of the nasal secretions. While the results of the
proinflammatory showed a very large rise in the level of probability (P <0.05) of each of (IL6 and IL18) in the
serum of patients, The study showed a high concentration of IL-6 and IL-18 on the seventh day compared to the
results after two weeks and three weeks compared with the control group .
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Introduction This virus occurs worldwide and is the primary cause
of common colds. The symptoms including sore
throat, runny nose, nasal congestion,
sneezing and cough; sometimes accompanied
by muscle aches, fatigue, malaise, headache, muscle

weakness, or loss of appetite. [3]

Human Rhinovirus was associated with acute
exacerbations of chronic respiratory disease. The
viral proteins were transcribed as a single, long
polypeptide, which is cleaved into the structural and
nonstructural viral proteins. A single-stranded
positive sense RNA genomes of between 7.2 and
8.5 kb in length. At the 5' end of the genome was a
virus-encoded protein, and like mammalian mRNA,
there is a 3'poly-A tail. Structural proteins were
encoded in the 5' region of the genome and non
structural at the 3' end. This was the same for
all picornaviruses. The viral particles themselves
were not enveloped and were icosahedral in
structure.[1]

The infection occurs rapidly, with the virus
adhering to surface receptors within 15 minutes of
entering the respiratory tract. High risk individuals
includes children and the elderly. Just over 50% of
individuals will experience symptoms within 2 days
of infection. Only about 5% of cases will have
an incubation period of less than 20 hours, and, at the
other extreme, it is expected that 5% of cases would
have an incubation period of greater than four and a

Human rhinoviruses were composed of half days.[ 4]

a capsid, that contains four viral proteins VP1, VP2,
VP3 and VP4. VP1, VP2, and VP3 form the major
part of the protein capsid. Sixty copies of each of
these proteins assembled as an icosahedron. [2,3]

Human rhinovirus of primary route of the entry
was the upper respiratory tract (mouth and nose).
Cell lysis occurs at the upper respiratory epithelium.
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IL-6 is a member of the IL-6-type family of
cytokines, whichincludes leukemia inhibitor factor,
ciliary neurotrophic factor, and oncostatin-M. Its
receptor consists of an IL-6-binding chain) IL-6Ra)
and the signal-inducing component (gp130). IL-6R
exists in membrane-bound and soluble forms.[ 5]

IL-6 is a multifunctional, pleiotropic cytokine
involved in regulation of immune responses, acute-
phase responses, hematopoiesis, and inflammation. It
is produced by endothelial cells, fibroblasts,
monocytes, and macrophages in response to different
stimuli (IL-1, IL-17, and TNF-a) during systemic
inflammation. In innate immunity, IL-6 directs
leukocyte trafficking and activation and induces
production of acute-phase proteins by hepatocytes.
[6] IL-6 promotesT-cell proliferation, B-cell
differentiation  and  survival,  andplasma-cell
production of 1gG, IgA, and IgM.[ 7]

IL-18 is a member of the IL-1 family that
promotes the production of various proinflammatory
mediators and plays a role in cancer and various
infectious diseases. It was originally identified as
IFN--inducing factor and is produced by cells of
bothhematopoietic and nonhematopoietic lineages,
including macrophages, dendriticcells, intestinal
epithelial cells, synovial fibroblasts, keratinocytes,
Kupffer cells, microglial cells and osteoblasts. The
production of IL-18 is structurally homologousto that
of IL-1 ;it is produced as an inactive precursor of 24
kDa, which lacks asignal peptide [6].

IL-18 also induces IL-4, IL-10 and IL-13
production, increases IgE expression on B cells and
in association with IL-2, it enhances stimulus-
induced IL-4 productionfrom TH2cells. Bone
marrow-derived basophils produce IL-4 and IL-13 in
responseto a stimulus from IL-18 and IL-3. IL-18 in
combination with IL-12 induces IFN-from dendritic

cells and bone marrow-derived macrophages.
Adhesion molecules, ICAM-1 and VCAM-1, are
induced by this cytokine on synovial fibroblasts and
endothelial cells. It inhibits osteoclast formation via
its induction of GM-CSF fromT cells. The receptors
of IL-18, IL-18Rand IL-18R, share their signaling
mechanisms via the IL-1R family. Toll-like receptors
also share the downstream signaling pathway of IL-
18 and are known to regulate IL-18 expression.[7]

IL-18 plays a critical role in host defense
against bacterial, viral, fungal and protozoan
infections. One predominant mechanism is the
induction of host IFN-production, which activates
several effector pathways including nitric oxide
production, resulting in the clearance of the invading
pathogens. For viral infections, the effects of IL-18
are mediated not only via IFN-but also by activation
of CD8*T cells. 1L-18 binding protein (IL-18 BP) is
the naturallyoccurring antagonist that may serve as a
negative feedback mechanism for IL-18 asseveral
isoforms of this antagonist have been identified. [®

2. Material and Methods

2.1. Samples Collection

This study was isolated of human Rhinovirus
during a period extended from 15 December 2014
upto 15 of February 2015. A total of 78(45 (57.69%)
females and 33(42.30%) males) with infected
patients in age ranged between (15-45) years of
clinical samples were randomly . Specimens were
prepared according to Lennette, (1995) and
OIE,(2009).

2.2 Detection of Rhinovirus

Two different diagnostic procedures were used
for detection of Rhinovirus including, rapid device
test (CerTestSpain), [9] and real time PCR using
the primer design viral RNA kit (primer design UK)
in accordance with the manufacturer’s instruction
successfully amplified. ( Table.1).

Table 1

Detection primers of Rhinovirus.

HRY primer 1 (5'-GAA ACA CGG ACA CCC AAA GTA-3"),

HRYV primer 2 (5'-TCC TCC GGC CCC TGA ATG-3")

2.3. Evaluation of Pro inflammatory ( IL- 6
and IL-18)

Have been diagnosed with the Rhinovirus, as
mentioned in the steps for each kit of (Cat. Number:
SEAQ79Hu and SEAO064Hu, Uscn Life Science,
U.S.A).

2.4. Statistical analysis

The analyses were performed by using one-way
ANOVA through the SPSS ( statistical package for
social science) program (version-19) and Excel
application.

3 Results

3.1 Rapid Test

A total (96) different clinical cases collected,
only 78 cases were positive while (18) negative as
detected by rapid test in figure(1 ). The age ranged
between (15-45) years old divided into two groups.
Twenty case of (15-35) years fifty six case of (36-
45) years, compared with control group as in figure
(2and 3).
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Figure 1- Diagnosis of Rhinovirus by Rapid Test of Numbers of Cases Infected.
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Figure 2- The distribution of patients according to gender groups and presentation.

Figure 3- The distribution of patients according to age groups and presentation .

3.2. Real Time PCR

Of a total 96 suspected of virus infected cases
only 78 positive case were detected as Rhinovirus

infected with rapid test device. All the positive cases
were undergone diagnosis with real -time — technique

in figure(4).
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Figure 4- Detection of Rhinovirus by Real time PCR.

3.3.ELISA assay of human proinflammatory respectively in comparison with the control value
(IL-6 and IL-18). of (0.616+0.18).

The present study revealed marked increase IL-18 was a marked increase inthe level
in proinflammatory (IL-6 and IL-18) in sera of of patients group comparison with the IL-6
infected patients with the control . The IL-6 and which reached its peak after fourteen, twenty
IL-18 were a marked increase the peak values one day (1.347+0.26 pg/ ml 1.341+ 0.29 pg/ml) of
after the seven day (1.344 +0.28 pg/ml and 1.356+ infected patients respectively than the control
0.22 pg/ml ) and after fourteen and twenty one group (Table 2).

day ( 1.328 £ 0.29 pg/ml and 1.320+ 0.31 pg/ml)

Table 2
Mean titers of proinflammatory IL-6 and IL-18 of infection patients.
Proinflammatory Groups and number 7 day 14 day 21 day
Infected (n.78) 1.344+0.28 1.328+0.29 1.320+0.31
©
=
Infected (n.78) 1.356+0.22 1.347+0.26 1.341+0.29
S
=
= Healthy human (n.18) 0.616+0.18 0.616+0.18 0.616+0.18
S
1<
o
O
4. Discussion percentage of females (57.69%) are more affected
The samples of Rhinovirus was collected from than males (42.30%) , results also were in agreement
nasal secretion, and sera of patients, this results with other studies, documented by (Zlateva et al.,
agreed with that found by Jacobs,et al.,(2013); Costa 2014). Leung et al.,(2001) and Chen et al., (2007)
et al.,(2014). Among ages 36-45 years, more were found that levels of IL-6 and IL-18 appear to
vulnerable to infection during the study appeared to increase of level titer.

be independent of age. The study showed the
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COCTOSIHUE HATPYKEHHBIX JIETAJIEA 3AKJIEIIOYHOI'O COEIUHEHUA

Annomayun. B cmamve npeocmasnen Xapakmep HANPAdCEHUs U Oegopmayuu mamepuanog oemanei
3aKIENOUH020 COCOUHEHUs NPU OeliCMBUY PAZHOHANDABIEHHBIX HAZPY3O0K.
Kniouesvie cnosa: 3axnenounoe coeounenue, deghopmayus, OUAKCUATLHOCTD.

3ayienka — 3TO COEAMHHUTENBHBIN 3JIEMEHT,
uMeromui  (opMy CTEpXKHS, Ha KOTOPOM C JBYX
CTOPOH BBINOJIHIETCSI TOJOBKA Pa3IMuyHON (HOPMEI
[1].

Hanbonee wacTo NpPUMEHSIOTCS 3aKJIETNKH C
MOJIYKPYIJION TOoJOBKOM. Marepuanamu 3akjenok
ABJISIIOTCSL ~ CTAJbHBIE WM LBETHBIE  CIUIABEI
obuaaronue BBICOKOM IUIACTUYHOCTBIO "
MPOYHOCTEIO.

Hepasbemnoe COeMHEHNE HECKOJIBKUX
JleTaJlell  3aKJICNIKOM  IPHUMEHSETCS B Cllydasx
JICHCTBUS Ha y3eJ] 3HAUYMUTENIBHBIX BUOPAIIMOHHBIX H
YAapHBIX Harpy30K, HEBO3MOXXHOCTH CBapHBaHUS H
OTpaHMYEHUS] HarpeBa MaTEepHaJIOB COEIHMHSIEMBIX
neraneit [2]. aHHbIi cmoco06 COEAMHEHUS 1O CHX
nop MIPUMEHSETCS (xax €/INHCTBEHHBIN
panMoHAIBHBIA WIIM BO3MOKHBIN) B aBUACTPOCHNH, B
CYAOCTPOCHUH, B CTPOUTENBHBIX COOPYXCHUSIX M B
00111eM MalIMHOCTPOEHHH.

3akyienka IOABEpraerca cpesy, CMATHIO H
n3rudy OT AEHCTBUS pa3HOHAINpPABIEHHBIX HArpy30K
(cwi) Ha CcoeNWHEHHBIC JeTald B OJHOW WIIH
HECKONBKUX TIOCKOCTsAX [3]. CTepikeHb 3aKIICKH
nedopmupyercss  (M3rubaercs) B HAMPABJICHUAX
JICHCTBUSL  HArpy3ok. BO3HHKalOT KacaTesbHbIE
HaNpsDKEHUS, MaKCHMalbHas BEIMYMHA KOTOPBIX
Oyzer nOCTHTaTh B MONEPEYHOM CEUCHHH CTEPXKHS
3aKJIENKH Ha CTHIKE MEPECEeKaroIUXCsi OTBEPCTUH
Harpy>KeHHbIX JeTaneil. KoHTakTHblE HampsKeHUs

MEXJly TOBEPXHOCTSIMHU CTEpPKHSA 3aKJICNKH U ABYX
OTBEPCTUH MPHUBOAAT K CMATHIO MAaTepHaJOB
neranei. IIoBTOpHBIE HAarpy3ku YyBEIMYHBAIOT
nedopManuio ¥ CHIDKAIOT IMPOYHOCTh MaTEPHANIOB
3aKJIENIKK M COEJUHEHHBIX JeTaneil. B pesynbrate
TIPUBEICHHBIX BO3MOXHBIX JeOopMaIyii, cTepKeHb
3aKJIENKd  MOXET YacTUYHO MJIM  IOJHOCTBIO
paspymuThCsl M TE€M  CaMbIM  IPOM30MAET
pa3beIMHEHNE 3aKIEIIOUYHOIO COSMHEHMS.

Pacuer HarnpspKeHHO-1e(h)OPMHUPOBAHHOTO
COCTOSIHMSL  JIeTalledl  3aKJICTIOYHOTO  COEJAMHEHUS
MO3BOJIUT  BBISIBUTH KpUTHYECKHEe  00JacTH

HATPY)KCHHBIX ~MATEpHalIOB M  MPOTHO3MPOBATH
JIOJITOBEYHOCTD 3KCIUTyaTaluy cOOPOYHOH eIMHHUIIBI.

I'abaputHble pasMepsl U KOHOUTYpaIH
3aKJeNKA C MOJYKPYIJIOW TOJNOBKOW ©  JIBYX
COe/IMHSIEMBIX JieTaneil (MIacThH) ObUTH TPUHSTHI B
coorsercTBum ¢ 'OCT 10299-80 [4] u TOCT 10304-
80 [5]: muamerp crepxus 3aknenku d — 16.0 mm;
JIaMeTp ToJIoBKH 3axienku D, — 25.0 mMM; BbIcOTa

rojgoBku 3akimenku H — 9.5 wmm; pamuyc moxg
roJioBKoil 3axinenku I — He Gomee 0.8 mwm; pamuyc
cheprr romoBku 3akienku R — 13.0 mm; miuHa

crepkus 3akinenku L, — 40.0 mm; maavHa Kaxmoi
coenunsiemoit fetaiu L, — 80.0 Mm; muprHa Kak a0
coenuusiemoit qetanu B — 80.0 Mm; TommHa Kaxk 10t
coemuusiemori meramu h — 20.0 mwm; guamerp
CKBO3HOTO OTBEPCTHSI B KAKIOH COCTUHIEMOM
neranu D, — 16.1 mm.
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Ha Bcex Kkpomkax geTanedl 3aKJIENOYHOIO
COeIMHEHN OBUIM BEITIONHEHBI paanycHBIe (acku
pasmepom r 0.2 MMm. Marepuan 3aKjienkd U
coenuHseMbix jaeraneii — cranp 10 TOCT 1050-88
[6].

Pemenne BBIMOJHSATOCH B Moayie  Static
Structural mporpammuoro komruiekca ANSys. He
HU3MEHSIIOIINECS o BEJIUUHMHE Harpy3Kku
TIPHKJIAIBIBAIIACH B OTHOH TUTOCKOCTH.

JnurenbHOCT, JAEWCTBHA CWJI  HAa TIOBEPXHOCTH
neraneil 3akiuemody”oro coeauHenus — 1.0 c.
Pa3Onenne TBepHOTENBHBIX MOJEIEH 3aKIICTIOYHOTO
coeInHEeHUs ObUIO BBITOMHEHO HA 207355 KOHEYHBIX
2JIEMEHTOB.
TBepaoTenbHas
COEIUHEHUS B

MoJeTb
TpeXMepHOU

3aKJICIIOYHOT'O
IIOCTaHOBKEC u

JICUCTBYIOIME PAaBHBIC HAarpy3KH HpEICTaBICHBI Ha
puc. 1.

PﬂcyHOK 1- TpeXMepHaﬂ MOJ€Jb 3aAKJICIMOYHOI0 COCIMHCHHUSA . F- HalmpaBJE€HUEe HeﬁCTBHﬂ MOCTOSIHHOM
Harpys3Ku.

3HayeHUuss KOI(PDUIMECHTOB OHAKCHATIBHOCTH
JUISL KaXXJI0M 1e(hOpMHUPOBAHHON JIETalId COSINHEHUS
MpEeACTaBICHbl HA pHUC. 2. BHakCHaIbHOCTH — 3TO
KOX(pQUIHUEHT, OIpeaelsseMblli KaK OTHOIICHHUE

0)

Pl(lcy}lOK 2— HHI[HKaTOpLI OMAKCHAJBLHOCTH: a — BECPXHASA IJIMTA, 0 — HUDKHSAS IJIMTa, B — 3aKJICIKAa.

PacuerHbie BEJTMYUHBI KO3 PHUIIUEHTOB
ouakcuanpHOoCcTH coctaBsiroTr ot 1.0 mo -1.0. Ilpu
kodddunrenTte OuakcuambHOCTH, paBHOM 1.0,

MepBOe, BTOPOE U TPEThe HANpsHKEHHs (HOPMaJIbHbIE

3HAKOIMMCPEMCHHOTO MHWHHUMAJIBHOI'O HAIPAKCHUA K
3HAKOIMMCPEMCHHOMY MAaKCUMAJIBHOMY HalPsSKECHUIO

[7].

0,99432 Max
0,77273
0,55114
0,32955
0,10796

1 -0,11363

1 -0,33522
-0,55681
-0,7784
-1Min

U KacaTelbHBIe) B TOUKe paBHBL. C yMeHBbIIEHHEM
3HaYeHUsT KO3 dunueHTa duakcuaabHocT ¢ 1.0 10
(0 BenMYMHA TPETHEr0 TJIABHOTO  HAMPSIKEHHS
YMEHBILIACTCS, a IIEPBOTO TJIABHOTO HAMPSDKEHHUS
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YBCJ'II/I'-H/IBaeTCﬂ. AHaJIOFI/IIIHBIe paC'-IeTI)I HanpaBneHHe n HUHTCHCHUBHOCTbH TMOJIHOM
BBIIIOJIHAIOTCA M JJIs1 OTPULATENIBHBIX 3HAYEHUH nedopmanun KaXKIIOU JeTanun 3aKJICTIOYHOTI'O

KO3 PUIHEHTOB OMakcHadbHOCTH. [lomoKUTEIbHEIC
BEINYHNHEI KO3 PUIIMESHTOB OMaKCHUAIBHOCTHU
XapaKTePU3YIOT pPAcTSKCHUE Marepuana JeTaly,
OTPHIIATEIILHBIC — CKATHUE.

B COOTBETCTBUHU c WHIUKATOpaMHU
OMaKCHUATBHOCTH, CTEPIKCHD 3aKJICTIKU IO/IBEPracTcs
pacTshkeHnio. 3HaueHHe Kod(pQHIIMeHTa COCTaBIsACT
0.1...0.3. TosoBka 3aKkjIeNKd HAXOOUTCI B
PaBHOHAIPSHKEHHOM COCTOSIHUH: CKMMaloIIee
neiictBue Ha Tepuepud W PacTATHBAIOIICE
neiictBue Ommke K OCH  JeTanu. lloBepXHOCTh
OTBEPCTUS BEpXHEH COETMHEHHON aeTaau
UCTIBITHIBACT PACTSDKCHHUE (FKESNTHIN I[BET HA MOJICITH )
u cxarue (romyboi mBer Ha Monenu). OTBepcrue
JICTadl HAaYWHACT BBITSATUBATHCS B HAIPABICHUH
nercTBust cuibl. OTBEpCTHE HIDKHEH COEAMHEHHON
JICTaIl PABHOMEPHO PACTATUBACTCS.

Takum o0pa3oM, B HCCICAyeMOH cXeme

HArpy)XeHHsl 3aKJICMOYHOrO COCAMHCHUsI OOJbIast
HaOmromaercss B

WHTCHCUBHOCTh  HAIPSDKEHUS
BEPXHEH COEIMHEHHON ETAH.

COCIMHEHMS 0TOOpaKeHBI Ha 3ITIOPaxX BEKTOPOB (pHC.
3).

Ionnas nmedopmanms aerajgel 3aKIENOYHOTO
COE/IMHEHUsI PACCUUTHIBACTCS Kak ajreOpanyeckas
CyMMa JIMHEHHOH W  yrioBoit  gedopmanuii
BO3HMKAaIOIIUX IO TPEM KOOPAMHATHBIM OCSM |
mIockoctsm [8]

aw+ﬂw+aﬂ+ﬁﬂ

Etot =| ext > 5
apxtPy aptPy
+ gyt +
2 2
am+ﬁu aU+ﬁU
+| g+ + ,
2 2

rae o U f§ — yribl HAaKJIOHA TPpaHed AIEMEHTAPHOTO
napajuienenunena (MpomoNbHOE CeYCHHE (OPMBI
CTEPIKHSI 3aKJICTIKH).

PucyHox 3 — nopbl BeKTOPOB NOJIHOI 1ehopManum: a — BepXHsisl IUINTA, § — HUKHSS IUIMTA, B — 3aKJIeNKa.

Hamnpagienue nedopmanuu Marepuaa
3aKJICTIKKU COOTBETCTBYET HaAIPaBJICHUIO HeﬁCTBHﬂ
Harpy3KH Ha BEpXHIOIO JIeTallb COeIUHEHHsI. MOXKHO
OTMETUTh,  YTO  BO3MOXXHOMY  pa3pyLICHHIO
HEPa3bEMHOTO COCIMHEHUS OyIeT CIOCOOCTBOBATH
3HAYUTEIBHBIC HM3MEHCHHS TEeOMETPHYCCKHX (HOpM
BepxHEHl M HmxHeH peraneil. BBuay Toro, uro
abconoTHast nedopManysl 3aKICIKH MOXET HUMETh
KaK T[OJIOKUTENbHBIE, TaK U OTpPUIATEIbHEIC
3HA4YeHHS, TO TPH CYMMHUPOBAHHM JedopMaiui,
nonHas aeopmalys Ha HEKOTOPBIX yyacTkax Oyner
paBHa mpakTHueckd Hymo. Cpe3 (paspyuieHue)
3aKJICTIKM B YCJIOBUSIX HEpaBHOMEpHOH nedopmanuu

MOJXXET TMPOW30WTH B MeCTe Iepexoja auamerpa
CTEep>KHA B OyPTHK TOJIOBKH.

IIpencraBnennas KapTHHA  HANPSHKCHHO-
nepOpMHUPOBaHHOTO COCTOSIHUS JeTanei
3aKJICIOYHOTO COCIMHEHUS BHAXJICCTKY ITO3BOJISCT
CyOUTh O 3amace TPOYHOCTH COCTUHHTEIEHOTO
JJIEeMEHTa C YYETOM TEOMETPHYCCKHX pPa3MEpOB
CTep)KHs (IUITMHA W JAWaMETp) W TONIIMHBI IUTACTHH.
OtHomieHne paedopMalid CTEPXKHS 3aKJICTKH K
nedopmanuy MOBEPXHOCTH JIETalH, Ha KOTOPYIO
JefcTByeT Harpyska, coctasiusetT 1:3 (puc. 3, a) u 1:2
(puc. 3, 6) Korma paccTosiHHEe OT Kpas IUIaCTHH JI0
OCH 3aKJICTIKU cocTaBisieT L,/2.
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For almost half a century, there have been
significant changes in the thermotechnical qualities
standardization of general purpose building
envelopes. First of all, the importance of the
normative (economically viable), and, respectively,
the actual thermal resistance of external walling has
significantly increased. However, even nowadays,
the total heat loss through the buildings’ envelopes
makes in Ukraine about 350 min GJ/year, to
compensate which it is required to burn about 14
billion m® of gas. Through walls these losses reach
170 mIn Gl/year of heat, to receive which it is
required to burn almost 6.5 billion m® of gas, and
through windows it makes more than 155 min
Gllyear (about 6 billion m® of gas) [1]. The heat
energy consumption for heating multicompartment
buildings ranges from 350 to 600 kWh/m? per year,
while in Sweden and Finland it only makes 135-150
kwh/m?, ie. 3-4 times less [2]. The thermal
protection standards of civil buildings, which were in
force in Ukraine in the period from 1994 to 1997,
were still lagging behind the regulations in a number
of countries, though they increased the required
thermal resistance of building envelopes by 2-2.5
times and more. If compared with such countries as
Germany, Denmark, Great Britain, our standards
yielded insignificantly, however, they were lagging
behind the norms of Sweden more than twice. The
specific energy consumption in residential buildings
of Sweden is the lowest among foreign countries.
Therefore, an energy-efficient house in the country is

heated on a cold winter day with an armful of
firewood, or with 2 liter of oil fuel to obtain the
temperature of 20°C in each room. The thermal
resistance of the civil buildings walls in Sweden
reaches 8.0 m?x<K/W. It should be noted, that the heat
insulation effect-cost ratio has the most optimum
value at the increase of the walls opaque portions
thermal resistance from 0.8 to 2.8 m?xK/W and for
window frame structures it ranges from 0.4 to 0.8
m?xK/W. The provided, according to DBN
(Construction Rules and Regulations) B.2.6-31:2006
“Thermal Buildings Insulation” [3], in 2007, raising
the requirements to heat-transfer resistance for
opaque areas (walls) up to 2.8 m2xK/W gives
significantly higher (almost three times) overall
effect, than that obtained with a gradual increase of
this index to 2.5 m2xK/W. Further increase of the
opaque walls heat-transfer resistance exceeding 3.5
m2xK/W does not have so significant impact on the
total economic effect at a fixed energy products price
[4,5].

The data obtained by MNITEP (Moscow)
confirm, that further raising the walls thermal
resistance when Ro>3,5 m?xK/W does not give such
an observable effect in energy consumption, as at the
previous stages, when this index was reduced by
25%. If we continue raising the heat-transfer
resistance from 3 to 5m?xK/W, the power
consumption will be only reduced by 3-5%.
However, in recent years, Russia and the Baltic
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countries  (Lithuania, Latvia, Estonia) have Approved late in 2012, Change No. 1 to these

significantly raised the buildings thermal protection
standards and the value of heat-transfer resistance is
much higher than 3.0 m>xK/W. For example, in the
Moscow experimental residential area of Kurkino,
the so-called "warm" houses were built, where the
specific heat consumption for heating and hot water
is by 3-3.5 times lower than in houses that meet the
requirements of the heating- performance standards
[6] of that time. AIll exterior envelopes have
increased heat-transfer resistance: the walls - 6.5,
coating - 8.6, basement floor - 9, windows - 1
m2xK/W [7]. Exterior walls make a layered self-
supporting structure of the "ventilated cladding"”
type, where a half-brick walling performs the
function of a screen, thus permitting to fulfill the
investor’s requirements of the brick house
simulation.

Despite the fact that formerly DBN B.2.6-
31:2006 [3] standard was sufficiently advanced, in
recent years, it is no longer economically viable.

regulations has significantly raised the requirements
as to the minimum values of walling structures heat-
transfer resistance Rq™". For the 1st temperature
zone, which area has significantly increased
(including 20 regions out of 25), this index has risen
from 2.8 to 3.3 m>xK/W for walls. Therefore, the
effective thickness of walling made of different
materials is significantly increasing. The dynamic
pattern of the specified heat-transfer resistance and
the effective thickness of the walls made of different
materials are shown in Fig. 1. However, taking into
consideration the Ecofys studies, there are
recommendations on further raising the standard
Rq™" values: for walls — up to 5.0; for coatings — 5.9;
for ground floor — 3.9 m2xK/W [4], which
considerably exceeds the standard values of thermal
insulation adopted both in Ukraine and in other
countries with similar climate.
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Figure 1 — Diagram of the outer walls expected thickness for civic buildings according to thermal protection
standards for different periods.

ISPC Modern research and development,
Philadelphia, USA

22

THOMSON REUTERS

Indexed in Thomson Reuters




| ISRA (India) = 1.344
{ 1SI (Dubai, UAE) = 0.829

| SIS (USA) =0.912 | ICV (Poland)  =6.630

L JIF = 1.500 |

{ PHHIL (Russia) = 0.179

Impact Factor: | g/ (australia) =0.356 | ESJI (K2) = 1.042

SJIF (Morocco) = 2.031

The thermotechnical calculations updating also
helps to solve the problem of energy saving, the most
volatile and the least studied parameter being the
atmospheric air temperature. The results of the
studies [9,10] permitted to calculate the values of the
temperature, taking into account the expected
working life of the building and the thermal inertia
value of the building’s envelopes.

Thus, the analysis of the national and world
experience testifies to the necessity of further energy
saving policy, implementation of energy-efficient
buildings with consideration of the energy market
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In his book "High spirituality — an invincible respectful of the culture, psychology and mentality of
power" the President of the Republic of Uzbekistan the people, but primarily the ability to show and
Islam Abduganievich Karimov noted "During the prove to himself and the world the uniqueness and
years of independence the main challenge for us was originality of its people, its originality, including in
and is the education of a free citizen who knows their the area of spiritual and moral achievements.
rights, politically literate who can engage in critical Wide promotion of the best samples of national
thinking, hopes only on their knowledge and and world culture should be the basis of the spiritual
capabilities, in a word comprehensively developed education of the younger generation, the youth of
person” [8, p. 76.]. today. Spiritual revival is the emergence of a new

The last decades of the XX century and the generation, a new youth, thinking which defines the
beginning of the twenty-first century are spirit of independence. Spiritual revival is the
characterized by ambiguous often painful processes emergence of a new generation of creative young
in all spheres of life of the people. people, thinking which defines the spirit of

The process of reform, of renewal in all areas of independence. The return of interest in our history,
our life, after independence took place in a complex our origins, our historical memory, wide promotion
and ambiguous environment. of the best images of our national and world culture —

In the Republic of Uzbekistan is observed, as all this forms a new civic consciousness and is the

expressed the American political scientist Samuel source of spiritual education of our young people
Huntington, a return to the roots, or as they say in today.
Russian literature, the revival of spiritual values of About the revival of spiritual values, says the
the Uzbek people. If the growth of national President of Uzbekistan 1. Karimov: "There is leaves
consciousness in the countries that are in some way filled with historical events of the twentieth century.
depend on the West was caused by the costs of the What will be the path of humanity in the twenty-first
unification process of the lifestyle in the image and century, what will be his fate that lies ahead? What
likeness of West, in the former republics of the are the prospects of independent Uzbekistan, boldly
USSR, excessive centralization and acceleration of invading the world community that may disturb the
the process of cultural assimilation. The revival of peace, quiet procession of the young state on the path
spiritual values does not mean the rejection of former of economic reforms?" [6, p. 5-6].

conquests and values. It is supposed to be more
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It must be emphasized that this problem has
aroused much interest not only in the country but
abroad. This is natural, because the place of
Uzbekistan in the world, his policies has a huge
impact on the solution of many problems not only in
Central Asia but throughout the world.

No society can see their future without the
development and strengthening of spiritual potential,
spiritual and moral values in the minds of people.

Cultural values of the people, his spiritual
heritage for millennia served as a powerful source of
spirituality for the people of the East. Despite strict
ideological pressure over a long period the people of
Uzbekistan have managed to preserve their historical
and cultural values and traditions, which are
carefully passed down from generation to generation.

From the first days of our independence, the
most important task, is raised to the level of state
policy, was the revival of that huge, priceless
spiritual and cultural heritage, which for many
centuries was created by our ancestors.

The revival of spiritual values we consider as an
organic, natural process of growth of national
consciousness, the return to the spiritual sources of
the nation, to its roots.

Since gaining political independence and
freedom of our people has become a true master of
his destiny, the creator of his own history, the bearer
of a distinctive national culture.

However, it is necessary to emphasize that the
return and restoration of the spiritual and Holy to us
religious values and traditions, the knowledge of
ourselves was held in difficult conditions - the
conditions of the collapse of the old Imperial system
and the emergence of new social relations.

After more than a century of totalitarian
according to this process, at first, quite naturally took
place as a kind of "negation of the negation". But we
were aware that the negation of the values of the
former system contains the risk of political and
cultural extremism that have no constructive
program. However spontaneous and unconditional
return to the values, traditions and way of the past
can lead to the other extreme - to the rejection of
modernity, rejecting the need of modernization of
society.

It was in the wake of this denial appeared the
danger of extremist opposition, which, in fact, could
be the opposition of spirituality. Her political
aspirations is a mixture of militant nationalism,
religious intolerance and hatred to the whole "not
our". Our society could not be seen in a specific
extremist manifestations of those days, how
aggressive was this reaction, how much it destructive
and hate everything that did not fit into the narrow
framework of individual perception politicized
militant groups.

Awareness of the danger of such developments
dictate the need for a deeply thoughtful and balanced

approach, design and implementation of a set of
mutually reinforcing political, economic and cultural
programs aimed at increasing positive, constructive
nature of spiritual revival. These programs were
based, primarily, on the obligation of a differentiated
approach to reviving the legacy choice, first of all,
the most important, ethically significant their
traditions and customs, enriching human values and
meet the requirements of democratization and
renewal of our society.

With a special significance in the extreme
conditions of that period acquired weaken and
prevent emotional outbursts that could easily switch
shaky line, a line from which is an ethnic conflict.
This danger was ubiquitous in those days, and to this
day there is convinced that only a call to mind will
tolerance and humanity of our people has helped us
to take this no measurable consequences of the
disaster.

Essential in the process of revival and growth of
national consciousness and, if you will, of national
pride is the historical memory, the restoration
objective and truthful history of the people of his
native land, the territory of the state.

The history becomes a true educator of the
nation. Acts and deeds of great ancestors evoke
historical memory, form a new civic consciousness,
become a source of moral education and imitation. In
the history of the Central Asia there were many
prominent figures, combining political intelligence
and moral virtue, religious outlook and encyclopedic
erudition. Our great ancestors such as Imam Bukhari,
At-Termizi, Nagshband, Haji Ahmad Yassavi, al-
Khorezmi, Beruni, Ibn Sina, Amir Timur, Ulugbek,
Babur and many others had made an enormous
contribution to the development of our national
culture, become truly the pride of our people. These
names, their outstanding contribution to the
development of world civilization known today
throughout the world.

Historical experience, the continuity of
traditions - all of these should be the values on which
new generations are brought up. Not accidentally,
our culture has become a center of attraction for all
mankind: Samarkand, Bukhara, Khiva - a place of
pilgrimage not only for scholars and art lovers, but
for all people of the Earth who are interested in the
history and historical values.

Ethnic, cultural and religious tolerance of our
people is another inexhaustible source of spiritual
revival. For thousands of years, the Central Asia was
the center of the meeting and the coexistence of
different religions, cultures and lifestyles. Ethnic
tolerance and openness were the natural norms for
survival and development. even those who conquered
these territories, not only admired the culture of the
peoples of the Central Asia, but also carefully over
the tradition, the elements existed in the territory
statehood.
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It was on this earth was a global enrichment of
world cultures for many centuries. Here for centuries,
nomadic peoples coexisted with settled, Iranian tribes
with Turkic Muslims from Christians and Jews. And
the last two centuries, when even States who
consider themselves "civilized" and "enlightened",
mired in mass pogroms and religious persecution, the
land of Uzbekistan not only remained a place of
peaceful unification of peoples and cultures, but also
gave shelter to the representatives of persecuted
peoples.

The revival of the spirit of the Uzbek people,
the formation of moral ideals of the nation is a
phenomenon in which deep national inextricably
linked to universal. Without losing its identity, the
peoples living in Uzbekistan have their common
mentality, a common philosophy of conduct. Hence a
single moral core that all the years of independence
has been a source of inter-ethnic harmony.

The revival of the spiritual and religious
foundations of society, culture of Islam that has
accumulated millennial experience moral formation
of our people, was an important step on the path of
self-determination, gaining historical memory,
cultural and historical unity. Reconstructed old
mosque and built new ones; expanding the network
of educational institutions; published religious
literature.

Spiritual revival should apply in the relations of
man to the earth and its resources. In the region
where agriculture for thousands of years was based
entirely on irrigated agriculture, respect for the land
and water is equally important moral imperative than
respect for the objects of civilization. Earth, air,
water and fire (the Sun) was anciently revered in the
Central Asia; they came to pay homage to all the
religions of our ancestors, from Zoroastrianism to
Islam.

Unfortunately, most damage over the last
century was caused to the ecological system of the
region was forgotten traditional environmental ethics
of our ancestors, prohibiting thoughtlessly to defile
and wasting water and land resources.

Especially it is necessary to emphasize the need
to study and popularize the tradition of rational and
harmonious use of nature in pre-Islamic culture of
the peoples of the Central Asia. It is no coincidence
that our earth was the birthplace of Zoroastrianism,
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Today, in most former Soviet republics, there is
a restoration of forgotten and lost traditions and
customs are being revived national spiritual values,
are taken steps to restore historical justice, violated
more than seventy years of domination of the
totalitarian system. In the Central Asian republics
and in particular in Uzbekistan, these processes are
quite effective. A large part of our population is
Muslim, however, of great importance in the state is
paid to the revival of ancient customs and traditions —
as the native spirituality of the people. Primarily this
is done for the younger generation, which must be
harmonically well-rounded, and most importantly,
knowing the history of his country, his native land,
his ancestors. After all, memory is the life of the
people. If living memory — alive and the people with
its unique features. If destroyed the memory — and
the man turns into a mankurt.

Crucial in the life of people has the ratio of such
ethical categories like good and evil. From the point
of view of synergetics the good and the evil is a kind
of "essence" fighting among themselves, and the
result of this struggle for the people — the adoption of
one or the other.

The good and the evil is not some extreme
points on a continuous rating scale of "better —
worse"”, not some abstraction, which everyone
understands as he likes, not the particular traits of
individual people, and the world principles
underlying all laws of the Universe. The world is not
indifferent to good and evil, as many believe today.
Good and evil are two main forces that act in our era,

and the struggle between them is the essence of this
era. The source of goodness is God; the Creator of
the world (Ahura-Mazda), the source of evil is the
devil, the destroyer (Angra Mainyu). All that is God
is good, all that is the devil, is evil. God is always
doing good and can't (Yes, mannone can) to do evil,
the devil always does evil, and cannot do good. Good
and evil are mutually exclude each other and can
breed with each other. Between good and evil is a
constant war, and even a temporary peace between
them impossible. Here, if very briefly, the main
provisions of the doctrine.

However, it's completely wrong to say that
Zoroastrianism somehow equates good over evil,
puts them on the same level, and considers them to
be equal participants in the creation and development
of the world. So think many proponents of the term
"dualism" as applied to Zoroastrianism. Between
good and evil, according to the doctrine, there is a
fundamental difference. First, the good has always
existed and will exist forever, and evil has appeared
at a certain stage of development of the world and
will inevitably be destroyed when comes the
appointed time. Second, infinitely good and evil are
always limited. Thirdly, good self-sufficient, it can
exist without evil (and there is much better than evil),
but fundamentally evil cannot exist without good.
Good is a creative force, it can create from itself, and
evil is solely a destructive force that, in principle, not
able to do anything but new destruction. Good is our
world created by God in his development, harmony,

ISPC Modern research and development,
Philadelphia, USA

28

% THOMSON REUTERS

Indexed in Thomson Reuters



http://s-o-i.org/1.1/tas
http://dx.doi.org/10.15863/TAS
http://t-science.org/
mailto:conference_2012@list.ru
http://s-o-i.org/1.1/TAS-09-29-7
http://dx.doi.org/10.15863/TAS.2015.09.29.7

| ISRA (India) = 1.344
{ 1SI (Dubai, UAE) = 0.829

| SIS (USA) =0.912 | ICV (Poland)  =6.630

L JIF = 1.500 |

{ PHHIL (Russia) = 0.179

Impact Factor: | g/ (australia) =0.356 | ESJI (K2) = 1.042

SJIF (Morocco) = 2.031

with all its laws, and evil is the destruction of the
world, the violation of its laws.

The relationship of good and evil is similar to
the relation of the human body and disease (or
parasite): a man can live without illness and disease
without the person can not, it exists only as long until
it has something to destroy; the parasite does not
create anything new (except perhaps other parasites),
living by the weakening and eating the body. People
like the world, is a complex, infinitely varied system.
But the disease or parasite, as the evil, primitive
compared to him, as their task is much easier: break
— not to build. But precisely because of this
stupidity, because of this specialization on the
destruction of evil, like a disease, it is extremely
difficult to deal with: it easily adapts to a changing
external environment, moreover, it is infinitely
varied in its adaptability, because otherwise he
simply can not survive. Evil, like disease, can lay
low, wait for the most opportune moment, and then
we can begin an active process of destruction. Evil,
like disease, can affect only weakened the body, with
loose internal connections and deranged by the
interaction of individual parts. And these parallels
can be multiplied.

Where did evil, and why God, the Almighty
Creator of the world, made its appearance, did not
destroy it in the future? This question baffled by
many other teachings, which they are careful to
avoid, but Zoroastrianism is responsible to clearly
and consistently. The basis of the world order in the
beginning of Creation was based on the principle of
freedom of choice of all entities that freedom,
without which it is impossible no development. That
is, originally was the potential for the existence of
evil, as true freedom of choice inevitably involves
the ability to make this choice in the direction of
strengthening and harmonization of the world, and its
destruction, both towards God and towards the devil.
However, before the entity having the right of choice
(including people), didn't make a choice in favor of
evil, the devil could not break into the world and
begin their destructive activities. That is we the
people, have allowed evil to manifest, to become
stronger and then become a huge force that
significantly affect our life.

We incorrectly used (and continue to use) our
freedom given to us to develop our abilities for self-
improvement, to get closer to God, in whose image
we were created. This freedom given to us for a
certain period, and that during this period, evil will
exist. Then it inevitably will be destroyed and will
not be able to manifest. But up to this point only on
us having the right of choice, depend on the quantity
and strength of evil in the world. So the existence of
evil is the inevitable price to pay for the opportunity
of our development, our teaching, the laws of the
world, our fulfillment. However, this does not mean
that we have to choose evil, on the contrary, ideally,

our desires should be consistent with the desires of
the Creator, must remain within the framework of
good, but we must come voluntarily, without any
coercion.

Of that good and evil are fundamentally
different from each other, what is good evil far more
advanced, it is absolutely wrong to conclude that in
all circumstances, always and everywhere good is
stronger than evil. Not at all. For example, in our
earthly world due to our efforts and our mistakes
very evil has increased, and now his power is
comparable to a force for good. Moreover, if things
go well, we can bring our little earthly world to
complete destruction, that is, to the triumph of evil.
Of course, this will only be a local victory of the
forces of destruction, only a temporary success,
which then will create great difficulties, as they will
have to find a new object of destruction, but we have
something that does not help. We have to be
responsible for what we failed to save entrusted to us
part of the world. As for the forces of good, we your
wrong actions, wrong choice themselves refuse their
help and allow evil to come between them and us is
almost impenetrable wall.

According to the Avesta, in the development of
our world there are four stages, four eras. The first
era is called the Era of Creation. During its God
created the world in perfect, non-incarnate form,
defined his laws, set the relationship of the individual
parts. This ideal world was holistic, harmonious,
perfect, it was not and could not be evil, since there
was nothing else to destroy, and was incarnate of the
entities, having the freedom of choice. In this world
reigned Truth, Beauty, integrity of world called
Arda, or Asha, preserving and harmonizing power.
By the way, this is the beauty, which, according to
F.M.Dostoevsky, will save the world. But this ideal,
perfect world was not realized, it lived a full life, not
evolved.

So for the first era was followed by a second —
Era of Mixing of good and evil. The Creator began to
transport the world in the incarnate state; therefore,
there is a possibility of a wrong choice of entity, the
possibility of world destruction. And in the
beginning of this era the world was invaded by evil,
brought disharmony, violated the natural course of
events, has become a parasite on the world, to
flourish. It is in this second era we now live, but it is
already nearing its end. As the name implies of the
Era of Mixing, good and evil at this time is mixed, it
is sometimes very difficult to distinguish from each
other. This is the time of our determination, our
development, expression, comprehension of the laws
of good and rejection of evil, of realizing their
mistakes and corrects them. Before the end of this
era the evil will inevitably exist.

But then will come the third era — the Era of
distinguishing between good and evil. Its essence lies
in the ultimate victory of good, in the defeat of evil
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in the creation of an environment in which evil will
never be able to manifest. At the beginning of the Era
of distinguishing will be the trial of all entities
having the right of choice that will determine all of
them a proper punishment or reward. By the end of
this era of evil will be finally separated from the
good, all men (all) will be cleansed from evil and
saved, and the forces of evil destroyed.

Then comes the fourth era, completing the cycle
of development, the Era of the Merger and the
triumph of wisdom, when all parts of the world will
merge into a single stream of harmony and love.
What will happen next, we don't know, probably, the
world will go to some new level of development.

The eras of the development of the world have
truly cosmic duration, each of them takes billions of
years, so during our earthly life, our current
incarnation, we, of course, do not notice their
influence. But every man, according to
Zoroastrianism, eternal, true life never stops, so in
reality we go through all of these eras, while staying
all the stages of the world. Note also that these four
stages of development, according to the law of
similarity, observed in much shorter cycles, although
with its own characteristics.

In the external teachings of Zoroastrianism says
nothing about the cycle of reincarnations. But in the
esoteric doctrine, zurvanism, the doctrine of the
multiplicity of human lives, about his karma (sarme),
opportunities to escape from the circle of developed
exhaustively. This is the teaching of the whole
Avestan astrology, allowing tracing the shaping of
human destiny and the realization of accumulated
destiny, the path of self-development of personality
and the influence of external forces. Multiple
incarnations of a person is new and new lessons to
him. Each earthly life gives us another chance of
development in the new circumstances, another
opportunity to realize their place in the world and its
purpose, another attempt to start over and make the
right choice between good and evil. But all previous
incarnations and all the years we've lived not in vain,
information about them is stored in the karma and
has sometimes decisive influence on the destiny. The
time, place and conditions of each embodiment are
defined by all of our past life. And any our choice
between good and evil brings us closer to God or
removes from it, increases the power of the devil
over us, or decrease it. And for every choice sooner
or later we will have to answer.

Here also we should mention that unlike other
religions of Zoroastrianism no one promises of
eternal torment. In the end will be saved all people,
regardless of their weight, as everywhere good will
triumph and evil will be finally defeated. And God,
the Creator does not need to create it, what's more,
the most perfect of creation, suffer eternal torment.
God is love, and love is not dependent on anything,
too forgiving. However, before salvation, in the

period of the final judgment every man will be forced
to pay for their sins, to suffer. The measure of this
suffering will correspond to the degree of sin; will be
proportionate to the power that each of us has
provided over himself forces of evil. During the life
of evil can affect a person, can destroy his body, to
defile his soul, but to destroy it or make it similar to
it is in principle incapable. The divine beginning in
us, our spirit is indestructible. That is why in the end,
all of creation will be saved, cleaned, restored in its
last body and will live forever.

An important place in Zoroastrianism is the
doctrine of the triunity of the world and all its parts.
There are three forms, three parts of the world:

e the ideal world, disembodied, spiritual —
Menog;

o the real-world, embodied, physical — Getig;

e the world, binders of ideal and real worlds
and maintain the balance between them — Ritag.

Man, like any other part of the world, also has
three main components, respectively, of the spirit,
body and soul. The spirit is perfect in man, in his
divine potency, his instinctive understanding of the
proper world order, true beauty, his conscience. The
body is the manifested part of man, his dense body,
mind, feelings, emotions, that is what in science is
accepted as a real person. The soul is what connects
man with God, with the divine in each of us, what
makes us each step to commensurate with the ideal,
search for the right decision, that is the voice of our
conscience.

It is very important to pay attention to that the
person is perceived by Zoroastrianism as a whole,
complete system, in which the spirit is not opposed
to the body, but supplements it. It is fundamentally
different from those teachings, which bring only
material to the beginning, to the interests of the body,
and from those who declare the only true and essence
of a man except the spirit. The spirit, the soul is no
less real than the body. And the body is not a prison
for the spirit and soul, not a vessel of evil, not
something alien to man. All three ingredients have a
specific function; they all meet their manifestation in
the world, created by the Creator. And despite the
fact that the body in contrast to the spirit and soul
given to us temporarily, despite the fact that it is
doomed to die in this life, it does not interfere with
the spirit, does not distract us from the spiritual life
and helps us to live a full life, to solve the problems
for which we are being given this life. The man
without a body cannot be considered as perfect,
creations, as in this case he is not able to act in the
phenomenal world. Therefore, for the Era of
distinguish, each of us will receive his last body,
which will be immortal.

On another level — the level of actions,
external manifestations — the three forms of the
world in man correspond to thoughts, words and
deeds. Thoughts are the ideal image action, plan of
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action, disembodied ideas. Things are a practical
implementation of ideas, the actual embodiment of
the thoughts. Words are the link between ideas and
their expression, the articulation of a sequence of
procedure, means of checking the correctness of the
implementation of thinking. That is, every action,
every deed, word, thought we affect the world. This
important provision of Zoroastrianism raises man to
the level of the participant of global processes, but
also dramatically increases his responsibility. And
every person is evaluated not by itself, not at the
whim of some higher power, not by the accepted
norms of social life, and to the highest standards —
according to the laws of the world, according to the
degree of participation in the development and
purification of the world or in the desecration and
destruction of it. No wonder in Zoroastrianism man
is not seen as a servant of God or servant of God, and
as the helper of God, who, even in the best of my
small ability can make a very real contribution to the
struggle between good and evil.

Evil actions are always extremely primitive
essentially (though extremely diverse in form). Once
the Creator creates something new, the devil
immediately generates the destroyer, force of evil,
specializing in the desecration and destruction of this
new creation. Therefore, every part of the world, his
every expression has a corresponding devil, demon,
called Zoroastrianism dev or dive. Similarly the three
forms of the world are opposed by the three main
faces of evil, the three main destructive forces
associated with three primary sin of man:

e To the ideal world, the world of Menog,
opposes the devil Angra Mainyu, he seeks to
desecrate the very idea, to replace its by pseudoidea,
to deprive the Creator of the rightful place for him in
the center of the universe, to put himself, or some
idol, or person, etc. Of course, a complete victory of
the devil in the world of Menog impossible, but in
some parts of the world, he can very much.

e To the real world, the world Getig, opposes
the demoness Aza, destructive physical, embodied
world.

e To the world of the binder, the world Ritag,
opposes the demoness Drudj, which in any way tends
to confuse the true relation of the real and ideal
worlds, to sow discord between them.

The next level of the world is the Good
Creations, that is, the primary world of the
beginning, which were established in the beginning
of Creation and which are the basis of everything.
Good Creations, there are seven, and each of them
has a guardian, a defender from destruction, patron.
The patrons of them serves Ahura-Mazda himself
and the six Immortals of the Holy archangels
(Amesha-Spenta), representing the top level of the
hierarchy of light forces. To Good Creations include:

e Fire (or Light) that gives life and energy to all
things. His patron — Asha-Vahishta.

e Air (or Sky), organizing communication and
interchange in the world. His patron — Kshetra-
Varia.

e Water that supports of the harmony of life,
the continuity of its flow. its patron — Haurvat.

e Ground, giving the form a solid basis for all
the creations that hinder their physical destruction. its
patroness — Spenta-Armaiti.

e Plants. Their patron — Amertat.

e Animals. Their patron Vohu-man.

e People (and similar entities). His patron
himself Ahura-Mazda.

The first four of the Good creation (fire, air,
water and ground) are the names of the elements.
However, we should not equate them with the same
name with them physical bodies, with our usual
natural elements; it's just the easiest, most coarse
level of their manifestation. Elements are the
fundamental beginning, elements of complex
combinations which create the diversity of the world.
Element can give rise to one another, pass one
another, but their distinctive feature is that each of
them contains three other elements.

Unlike them each of the following three Good
Creatures (plants, animals and people) contains all
four elements: fire beginning, air beginning, water
beginning, and ground beginning. Moreover, each of
these subsequent three Good Creations and contains
the previous one, i.e. animals contain vegetable start,
and the most perfect man — both plant and animal
beginning. By the way, in this sense, it is really
possible to speak about the simplicity and complexity
of creation, but in principle any of the Good
Creations to the end of a mystery how, indeed, any
other part of the world).

Another hallmark of the last three Good
Creations is their level of freedom: the plants have
the least freedom of choice, the animals have
freedom of choice more, but man is given the
maximum freedom. Respectively the least ability to
develop (in this embodiment) are plants, animals she
is noticeably higher, and the highest given to man.
However, to be defiled, to embark on the path of
service to evil, to achieve on this path of success
more likely it is the person, the fewer animals and in
plants.

The strategy of evil against the Good Creatures
remains uncomplicated. For each one it generates his
special demon-destroyer, the Defiler. Generally,
demons (Devas, daives) exists as long as there are all
sorts of creatures, their various parts and symptoms.
But those that defile seven Good Creations — these
are the main Supreme demons (called mahadaivas).
Each of them seeks to destroy the primal perfection
of the relevant Good Creations, using an army of
subordinate smaller demons. Mahadaivas can be
compared with those diseases that affect the major
systems of the human body: nervous, circulatory,
musculoskeletal, etc., and their subordinate demons
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— with the disorders of individual organs, cells and
subcellular structures of these systems. The task of
Mahadaivas is to add an imbalance in the ratio of
Good Works, to upset the harmony between them
and disrupt their relationship in order to simplify the
demons (the dive) further destruction.

The principle of medium and encouraged to
adhere to the original ideal, to keep the primary
order, the beauty of the world, which was established
by the Creator. It does not seek to narrow the
diversity of the world, to neutralize the differences
between people, bringing them all to a dull
uniformity, or to make our life dull and dreary as
some believe. No, the rejection of extremes, from
excesses, from vacillation from side to side makes us
more resistant to the machinations of evil forces,
narrows their field of activity, giving us the
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YCTPOMCTBO MOJYXKECTKOIO KOMIIO3UIIMOHHOI'O MOKPBITUSA B I'PY3UH

Annomayun. B cmamve 6Obi1 nposeden 0030p OopodcHou ungpacmpykmypul 1 pysuu, pazeumue u
UCNONBb308AHUE NOLYHCECHKUX KOMNOZUYUOHHBIX noKpuimuu. Taxoice Obii npogeden 0030p NIIOCO8 U MUHYCO8
MAKO20 MUNA NOKPLUNUY, MEXHOA02US YKIAOKU U PUIUKO-MEXAHUYECKUE OCOOEHHOCMU, 6 Cmamve NOKA3aHbL
QusuKko-mexanuueckue CEOUCMEA MPAOUYUOHHBIX —ACHATLIMOOEMOHO8 U NOLYIHCECMKUX  KOMHOSUYUOHHBIX
NOKpuIMUL.

Kniouesvle cnoea:. nonyscécmkue KOMROZUYUOHHBIE NOKPbIMUS, ACHATbMOOEmoH, yemeHmobemonnas
noKpuvimue.

PasButne aBTOMOOWIBHOW HOPOKHOW CETH B Permament comepxutr TpeOOBaHUS K HCXOIHBIM
I'py3sun Bommwio B akTHBHYIO (a3y. I[IpoBomutcs MarepuajaM U NpPOAYKLHUH, pe3yibTaTbl OLEHKH HX
peabminTanys CYIMIECTBYIOIIUX  aBTOMOOMIBHBIX KauecTBa Ha COOTBETCTBUE TpeOyeMbIM
JIOpoT, a  TaKxe YKJIa1bIBAIOTCS HOBBIE MOKa3aTels M, MOJOOpaHHYI0 pEUenTypy CMecH,
aBTOMAarucTpay. nepedyeHb HeoOXOAMMOM TEeXHUKH U 00OPYHOBaHHUS,

Msbl cuuTaeM  1eiIecooOpa3HBIM BO BpeMs ONHCaHWE TEXHOJIOTHYECKOro Ipolecca M €ero
peabminTanun Jopor HU3KOI KaTeropuu napaMeTpsl, 3KOHOMHUYECKHE TT0Ka3aTeNd U Ip.
WCII0JIb30BAaTh MOJYKECTKUN KOMITIO3UTHBIA HACTHUIL. TexHonorus yCTpOHCTBa MOJIyKECTKOTO

Vcnionp30BaHNEe TaKOro THNA TOKPHITHS Ha KOMITO3UI[HOHHOTO TOKPBITHS U3 YEPHOTO MIEOHS U
JIOpOTax HU3LIEH KAaTeropuu IO03BOJIMT CHHU3UTh LIEMEHT TMIECYaHOTO pacTBOpa NPEJOoNpeaessieTcs
3aTpaTbl. DTO OYEHb BAXKHO JUII 3KOHOMHYECKOIO KOHCTPYKTHUBHOMN 0COOCHHOCTHIO JKECTKOMN
pa3BUTHS CTpaHbl. YKIAJbIBAHHE JIOPOI TAKUM MPOCTIOWKH U MOKPBITHS B LIEJIOM.

MOKPBITHEM ~ TpeOyeT HH3KHE  DHEPreTHYCCKUE st TakuX NOKPBITHIA UCTIONB3YIOT B OCHOBHOM
3aTparbl, 4YTo OyJeT HaIpaBJICeHO Ha CHIKEHHUE TPaJULIMOHHBIE JOPOXHBIE MAIIUHBI M arperaTsl.
BpPEIHBIX BO3ACHCTBUM HA OKPYXAIOLIYI0 Cpeay. OpHako B 3aBHCHMOCTU OT KOHKPETHBIX YCIOBHH U
[Tomy>kecTkoe KOMITO3UTHOE TOKPHITHE YPPEKTHBHO KOHCTPYKTHUBHBIX ~OCOOEHHOCTEH TOKPBHITHH He
B TOPHOW MECTHOCTH, YTO SIBISETCS WACATbHBIM HCKITIOYeHa  HEOOXOIMMOCTh  KOHCTPYHPOBAHUS
BapHaHTOM B HAIIIEM CITydae. CHETHAITbHBIX y3JI0B MEXaHU3MOB TUTs

Crpyktypa achamproberona Qopmupyercs Ha MPUCTIOCOOTIEHMS CYIIECTBYIOMINX JIOPO>KHBIX
BCEX JTalax TEXHOJOTHYECKOTo IpoIecca. ITaIlbl MAaIlIMH W arperatoB K TEXHOJIOTHMYECKHM IIPOIIECCaM
JUIA  KaXJIO0W Pa3HOBHIHOCTH acdaibTOOETOHHOM MIPONUTKH CIIOSI YEpHOTO IEOHS IEMEHT IeCYaHbIM
CMECH UMEIOT CBOM OCOOCHHOCTH, YTO OTPaXkaeTcs B pacTBopoM unu BBEJICHUS CTPYKTYPHBIX
KOHKPETHOM TexHOIOrHYeCKOM periaaMeHTe. apMUPYIOIIUX DJIEMEHTOB B TEIO HEXECTKOro
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MOKpPBITUS. Bce 3aBUCUT OT TBOpPYECKOro MOAXOAR; B JICTHEC BpeMs I obecrnieueHHs
CTPOHTEIIS K PCIICHUIO BOIIpOCa. HOPMAaJIbHOT'O TEIMJI0-BIaKHOCTHOT'O pexuMa

Ilpn mpomuTke ciosg depHOro IeGHS CBEPXY
(npsiMasi IPONMTKA) BIABIMBAHUE LIEMEHT IIECUAHOTO
pacTBOpa B ITyCTOTHI (B IOPHI) CJIOS YEPHOTO LICOHS
OCYLIECTBIISIIOT ITHEBMOKAaTKaMHU WJIM BUOPOKaTKaMHU.
Jdns »THX 1eneldl MOXKHO HCIIONb30BaTh TaKKe
IIoniaouHele  BUOparopel. [lpu BbIOOpe KaTKOB
ClleNyeT y4ecTb, YTO LEMEHT IeCYaHBIl PacTBOP
JIETKO TpWIHIMaeT K O0apabaHaM TIaIKO BaJbLEBBIX
KaTKOB, 3aTPYAHsS IPOILECC BIABIMBAHUS PacTBOpPa
B CJIOM YepHOTO IIEOHS.

Jns  obecriedeHnss HOPMAIBHOTO —IIpolecca
NPONHMTKM B PAacTBOpP ClieNyeT BBOIUTH CYIEp

UIaCTU(HUKATOP. KontpomnsHoe olpeJielIcHUE
MIyOMHBI ~ NPONMTKM  Ha  MECTe  II03BOJIIET
HETOCPEACTBEHHO Ha  JIOpore KOPPEKTHUPOBAaTh

HOPMY pacxoja M KOHCUCTEHINIO (TOABUKHOCTH)
pacTtBOpa B 3aBUCHMOCTH oT pa3mepa
00pa3oBaBIIMXCS TPH YIUIOTHEHUH CJIOSI YEPHOTO
meOHss ImmycToT (mop), BHUAa IDIacTU(HUKATOpPa B
CpEACTBAa BIABIMBAHUS pacTBOpa B CIOM YEPHOTO
meOHs.

Yucno mpoxosioB KaTKa COCTAaBISIET MPUMEPHO
4—S5 o ogHOMY Cleny.

[Ipomecc BmaBiMBaHMS pacTBOpa B  CIOH
YEepHOro INeOHS CYMTAeTCs 3aKOHUCHHBIM, KOTIa
YepHbI [IEOCHb BBICTYNAET IOJ IOBEPXHOCTHIO
CIIOSl IIEMEHT I[ecyaHOro pacTBopa Ha 3—4 MM.
Beictynatomue  rpaHu  1meOHs  oOecreunBaroT
OIIpEe/IeTICHHYIO ILIEPOXOBATOCTh JKECTKOTO CJIOS MPH
UCTIONIb30BAaHUN €r0 B KAauyecTBE BEPXHETO WIIH,
KOHTAaKTHPYsI ¢ Topsiueii acharbToOeTOHHOM CMeCkhIO,
YBEIMYHMBAIOT CLEIUICHHE C BEPXHHM CIIOEM IIpH
UCIIONIb30BAaHUN JKECTKOW TPOCIOMKH B KadecTBe
HIDKHETO CIIOSL.

OOecrieueHre  HOPMATHBHOTO  KOJIMYECTBA
pa3nMBaeMOro  IEMEHT  IIeCYaHOT0  pacTBopa
SBJISIETCS HEOOXOAMMBIM YCIOBHEM, TaK Kak IpH
H30BITKE MOXET 00pa30oBaThCs CIUIOIIHOW (Hempe-
PBIBHBIN) CIIOW M3 IIEMEHT IEeCYaHOTO PacTBOpa HaJ
CJIOEM YEpHOro IIeOHS, YTO sBIsieTCS AePEKTOM H
OTCTYIJICHUEM oT NpUHIKIA ycTpoiicTBa
TOJTY>KECTKOTO TIOKPBITHSL.

[Ipn mpommTKe pPAcTBOPOM CIIOSI  YEPHOTO
meOHss cHu3y (0OpaTHOW MPOMUTKE) TEXHOJIOTHS
HECKOJIbKO YMNpPOINAETCs, TaK Kak JaBJICHHE Ha
[IEMEHT TIeCUaHbIil PacTBOp MepegaeTcs Herocpen-
CTBEHHO 4epe3 CJIOil  YepHOro 11eOHH,
MOJJISIKAIIETO MPOTHUTKE.

Jusi yKaTku Closl 4epHOro IIeOHsS MOXKHO
UCIIONIb30BaTh BCE BHJbI KATKOB, IPUMEHSEMBIX IS
YKaTKA JTOPOXKHBIX HOKpbITHi. CleayeT OTMETHTh,
YTO TpHU OOpaTHOW IPONMHTKE KA4eCTBO >KECTKOM
MPOCJIOMKHM HECKOJBKO CHIXKAETCS, U TaKod CIocod
NPEUMYIIECTBEHHO MPUMEHUM IIPH HCIIOJIb30BAHUH
JKECTKOW TIPOCTIONKM B KayeCcTBE HWKHEro CIof,
JIeXKAIIEro IIPH 3TOM Ha .IFIOTHOM OCHOBaHHUH.

TBEPACHUA IIEMEHTA, CJION rOpAYero 4YepHoro ImeOHs
MOJIMBAIOT BOJAOW A0 (IpU TNPSIMOM NPONUTKE) U

nmocne (mpu  OOpaTHOM TNPONMTKE)  IMPONUTKH
pactBopoM B KoimdyectBe S5—10 . Ha KB.M.
MOKPBITHS €  HCIIOJIb30BaHHEM  TPAJUIMOHHBIX

MOJIMBOYHBIX MAIlIUH.
IlonHbI TEXHOJOTMYECKU LUK YCTPOWCTBA
MOTY>KECTKOTO KOMITO3MIIHOHHOTO TOKPBITUS TIPH

MPAMOH  TPONHUTKE COCTOUT W3  CICAYIOUINX
onepanui:
[Tpurorosnenne YEpPHOTO mebHs Ha

LEHTPaNbHBIX 0a3ax W JOCTaBKa €ro B TOPSYEM
COCTOSTHUH (130—150°C) Ha Jopory
ABTOCaMOCBaJIaMH;

YcrpoiicTBO ci0s W3 4epHOro meOHs IO
CYILIECTBYIOIEH TEXHOJIOTHUU.

Crneunduxa HacTosiei TEXHOJIOTUU
3aKJII0YaeTcsl TOJBKO B TOM, YTO KOJIMYECTBO
MPOX0Jia KaTKa IO OJHOMY CIIELy OTpaHHYMBACTCS
13 YCIOBUM OOpPa30BaHUs KPYHMHOIOPHCTOTO CIOS
YEepHOro MHICOHS, JIETKO IPOIHUTHIBAEMOTO LIEMEHT
TIECYaHbI PaCTBOPOM;

[IpuroroBneHne MEMEHT MECYAHOTO PACTBOPA
(pu HEOOXOMMOCTH ¢ JOOaBKaMH IIaCTU(DHKATOPA
W ToJMMepa) Ha MecTe B INEPEABHIKHBIX
pacTBOpoMelIaiKax WM Ha LEHTPaIbHBIX 0azax u
JOCTaBKa Ha  JOpPOTy aBTO  OCTOHOBO3aMH,
aBTOCaMOCBaJIaMU WIn crienuaibHo
000pyIOBaHHBIMU TPAHCIIOPTHBIMU CPEJICTBAMH;

Beirpy3ka  LEMEHT IecyaHOro  pacTBOpa
HETIOCPEJCTBEHHO Ha CJOM dYepHOro mmEOHA W
pa3paBHMBAaHME €ro CaMOXOJHBIM  YKJIaJIUKOM
JIOPO’KHO-CTPOUTENBHBIX MaTepHaIoB (cmecetit),
aBTorpeinepoM. KommuecTBo pactBopa cocraBisieT
3,5—4,51 Ha kB.M. ¥ Ha | CM. TITyOMHBI MPOIHUTKH
HOKPBITHS;

BrnaBnuBaHue IEMEHT IECYaHOTO PacTBopa 0
Hayajla CXBAaThIBaHUs IIEMEHTa B KPYIHONOPHCTHIH
CIOW  YepHOro 1eOHS TMHEBMOKATKAMH  WJIH
BHOpPOKAaTKaMHU.

PaznuB OWMTYMHOH SMYJBCUM B KOJIUYECTBE
0,4 n. Ha | KB.M. TOKPBITHS aBTOTYJPOHATOPOM IIO
TOTOBOMY CJIOIO' YEpHOTO IIEOHS, MPONUTAHHOTO
LIEMEHT IIeCYaHbIM PacTBOPOM, IIPH HCIOJIB30BaHUU
€ro B Ka4ecTBE BEPXHETO CJIOSl M yKJIaJKa BEPXHETO
CJIOS 3 MEJIKO3EPHHUCTOH ac(harbTOOCTOHHONW cMecH
acanpT  ykiaguukom — 0e3  mepepbiBa,  IpH
HCIIOJIb30BAaHUH €r0 B KauyeCTBE HIDKHEro CIlos, C
MOCJIEAYIOIMM YIUIOTHEHHEM €€ KaTKaMu;

Ecnu sxkecTkasi HPOCIOWKa CIIY>)KUT BEPXHHUM
CJIOEM OCHOBaHHs, Cpa3y e I0cje MPOIMHUTKU CIOs
YepHOro mIeOHs IIEMEHT IeCYaHbIM PacTBOPOM
YKJIQBIBAIOT HWKHHH cllod acdanbrodeToHa. Ilpu
9TOM BEpXHHMH CJIOH acambToOETOHa MOXKET OBITH
YJIOXKEH C IIEPEephIBOM B HECKOJIBKO JTHEH, HO JIydIie
He 3aJIep>KUBaTh OOJIbIIE OJJHUX CYTOK.
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Cmycrst 24 daca BBIICP)KKH TOTOBOE ITOKPHITHE
MOXHO MIEpEIaBaTh B IKCILTYaTAIHIO.

IIpm  ycTpolicTBE  TOKpPHITHA  CHOCOOOM
obpaTHOU MPOTUTKH TEXHOJIOTHYECKast
MOCJIE/IOBATENILHOCTh HECKOJIBKO MEHSETCS: BHayale
pa3paBHMBAIOT IEMEHT [ECYaHBId pacTBOp IO
TOTOBOMY OCHOBAHHUIO, a 3aTeM YKJIAIbIBAIOT CIIOM
yepHoro  mebHa. Ero  pacnpepensior 1o
CBEXKCYJIOKEHHOMY CJIOI0 pPacTBOpa OOBIYHBIMH
pacTpeneuTeNsIMI meOHs WIH acganpt
YKJIQTIUKOM. YKAaTKy NPOM3BOIAT IMHEBMOKATKaMH,
BUOpDOKaTKaMy  WIM, TP HUX  OTCYTCTBHH,
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Introduction
There is a great need for a simple test of thyroid
function state which can be used in clinical practice
and in peripheral hospitals where other methods are
not available. Tendon-reflex timing which gives an
immediate result is the method which has been used
increasingly in 70-s - 90-s of past century as an index
of thyroid function [1-3]. In general, reflex times
correlate well with hormone estimations.
Discussion of the method
It is generally accepted that the tendon reflexes
are shortened in the majority of patients with
hyperthyroidism and prolonged in the case of

Doi: &Gos¥f http://dx.doi.org/10.15863/TAS.2015.09.29.9

hypothyroidism. Chaney was the first who recorded
the Achilles tendon reflex and proved what had
previously detected clinically [4].

Since then various techniques were developed
for the ankle-jerk timing. One of them was the
method used by Lawson [5, 6], in which the ankle-
jerk is timed with the use of a magnet attached to the
sole, movement of which generates current in an
inductive  coil  recording directly on an

electrocardiograph. Before testing starts a horseshoe
magnet is strapped to the sole of the patient foot
under the arch.

Figure 1 - Ankle-jerk timing.
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The gist of the method is following. The subject
kneeling on a chair, a horseshoe magnet is strapped
to the sole of the foot under the arch at 2 cm. distant,
twin induction coils are placed and connected to two
leads of a portable electrocardiograph (Fig. 1).

Duration of a tendon reflex is calculated
indirectly dividing the length of the diagram

projection on horizon axe by the paper speed of
electrocardiograph.

This apparatus are widely used in clinical
practice because of its simplicity and convenience [7
- 14]. A diagrammatic representation of typical
tracing is shown on Figures 2, 3. [12].

Figure 2 - Diagrammatic representation of a typical tracing.

P

5

 ——m

2L =

2 g =
8

Figure 3 - Diagrammatic representation of the ankle-jerk, showing the contraction and relaxation phases.

Discussion of the tracings

The obtained tracing consists of initial part due
to the hammer striking the tendon, beginning at point
S, followed by a slower downward deflection caused
by muscle contraction, and a final upward deflection
representing relaxation. Then follows the valley
designed by point V and the peak P.

Initially the distances SP, SD (D being the point
where the line VP crosses the isoelectric line), and
VP were measured. However, D is variable and often
difficult to identify. The interval VP was the best in
determining patients with thyroid disease from the
control group. The VP interval is that between
maximal rate of contraction and maximal rate of
relaxation is an index characterizing the muscle
response.

Although many authors have confirmed
Chaney’s original findings, the value of measuring
the Achilles tendon reflex as an index of thyroid
function is still in doubt.

The method raised some conflict of opinions
about the value of this test because of poor

reproducibility and accuracy of times obtained. Most
contradictions arise in the question of interpretation
of complicated diagram and determining the real
time of tendon reflex duration. This is a source of
errors and divergence of data obtained by different
authors. Some of them measure the interval between
maximal rate of contraction and maximal rate of
relaxation. Others measure the time from the blow on
the tendon to the point of half-relaxation, including
the latent period.

High measuring error and significant spread of
results are also due to the reflex meter construction,
when Achilles tendon reflex time is measured
indirectly using the electrocardiograph. Therefore,
this measurement is interfered with mechanical
artifacts caused by hammer strike of the tendon. This
reduces the reliability of the results [15].

Suggested method
The goal of this work was to develop a direct
method for measuring the reflex time of the knee jerk
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in patients with thyroid pathologies, its clinical
testing.

It is known that thyroid disorders bring change
of all reaction times, including a knee joint reflex,
which is a representative physiological parameter [20
- 23]. However, because of absence of corresponding
instruments, the time of knee joint reflex is tested
only qualitatively [16 - 19].

In present work, a direct method and device for
high-accuracy measurement of the reflex time of the
knee jerk in norm and pathology is suggested.

The method is based on the use of a reflex meter
consisting of three basic elements: an electronic
stopwatch timer and devices for remote switch-on
and switch-off of the timer. The electronic stopwatch
timer provides the time measuring with an error not
more than 1 millisecond. On fig. 4 the scheme of

measuring is shown. Here 1 - the electronic
stopwatch timer; 2, 3 — connecting wires; 4 — remote
switch on device, 5 — remote switch-off device. The
switch on device is a contact knob installed in
neurological hammer. At the moment of hammer
blow the knob switches the timer.

The switch off device is the same kind of knob
installed to a toe-cap attachment. Before the test
starts the toecap attachment points to such position
so that the knob plants against barrier, for example to
the side of the table.

After the blow due to the reflex movement the
foot pushes the knob which stops the timer. The
timer measures the reflex duration, which allows the
thyroid gland state estimation.

Figure 4 - Knee-jerk timing.

After the blow due to the reflex movement the
foot pushes the knob which stops the timer. The

timer measures the reflex duration, which allows the
thyroid gland state estimation.

Figure 5 - The photo of knee-jerk reflex meter.
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Figure 6 - The examination test photo.

On figure 5 the photo of knee-jerk reflex meter
is shown. Also shown is the examination test photo
(fig. 6).

The data of scale examinations of thyroid gland
condition of students in the age from 16 till 18 years
are presented in the graph (fig. 7). For carrying out
the investigations, the methods of express
diagnostics, developed by authors of present paper
were used. The examinations were carried out on the
group of 101 people.

After statistical processing of measurements data
the randomization with the use of the criteria,
established during the clinical tests of developed

devices, was carried out. The obtained data are
presented in the form of histograms. As a result of
the investigations the circle of students, which
according to the received data are possible to assume
the existence of hypo function of a thyroid gland,
was established. The part of such persons among
those, who were examined, makes about 17 %.

Hyperthyroid signs were established among
insignificant part of examined persons. The part of
them doesn't exceed 8 %. Students with abnormal
reflex times were recommended for hormone testing
with consultation of the endocrinologist.

B 100 ms< ®(100-130)ms m>130ms

Figure 7 - The diagram of the data of scale examinations of thyroid gland condition of students.

Conclusion

A simple, cheap, and portable method is
described for the measurement of the knee-reflex
time. It is shown to be a reliable diagnostic aid in
thyroid dysfunction and particularly in cases where
clinical difficulty is present. The measurement of the
knee-jerk time is a reliable test of thyroid function in
pregnancy.
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Introduction Because the developers’ plans included the use

of the RNC material and software corresponding to

The form of distance education has existed specific linguistic requirements, as a result we had to
since the late 19th century, and with the advent of make a pilot fragment of a textbook on RAF, aimed
Internet technologies available it is firmly established at the advanced level of training, work with which is
in our lives. free and remote.

Electronic course materials are becoming more
popular than printed, and under certain conditions The content of the textbook
may not only improve the efficiency of the
educational process, but also turn it into a new As a fragment of the textbook the theme "The
format. In recent years there has been an active Russian verb. Prefixal word-formation™ was chosen,
penetration of information technologies in very as one of the most difficult for the assimilation by
traditional, well-established fields of education, one foreign students. It is assumed that in the future the
of which is teaching Russian language, in particular, electronic textbook will be supplemented with
Russian as a foreign language (hereinafter — RAF). materials on other parts of speech. However, at this

The quality of e-learning in general and e-books stage it was important to put a really achievable goal
in particular, depends on the technologies used, and create a product balanced from the point of view
because the complexity of the electronic textbook, of linguistics and programming. Address to the RNC
not only impedes the perception of educational materials allowed us to avoid repetitive examples in
material, but also cause a certain rejection by the the exercises and really focus on the living, actual
student. In the development of an electronic textbook word usage. At the same time, the richness of lexical
on the basis of the Russian National Corpus composition of RNC determines the highest level of
(hereinafter - the RNC) not paid electronic exercise difficulty, after the creation of which
publishing was preliminary analyzed, but existing additional examination of linguistic data and stylistic
network grammar manuals, available for free use. differentiation of the material is required.

The most interesting on-line tutorials are The Russian Corpus is characterized by deep,
available at the Moscow Financial University, diverse, and constantly improving marking (metatext,
People's Friendship University [1], an unknown morphological, syntactic, semantic and accent), it
developer [5], of The Lexiteria Corporation [10]. greatly simplified the work of the compilers in the
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selection of illustrative material. The main tasks in
the preparation of textbooks included the selection of
RNC examples to illustrate the rules and make up
exercises. The complexity of any textbooks creation
related to the exhausting search of examples,
requiring considerable time costs and to the limited
imagination of the author in selection of exercises.

For selection of examples in the theoretical part
of the textbook it is appropriate to appeal to the RNC
custom search. The portal provides a detailed
instruction "How to use the corpus”, but the search
page is intuitively understandable and comes with
handy pop-up prompts, and the search is organized
logically enough, so the choice of examples with
specific word forms did not cause difficulties.

For educational purposes the feature of giving
results in Excel is useful, you can work with the
illustrative material for one linguistic phenomenon,
containing about 2,000 examples. The more well-
constructed and limited request is, the less side
information is contained in the received examples.
However, in the process of working with the RNC
we had to deal with some difficulties.

The Corpus provides the ability to search for
several words, and semantic-grammatical, so you can
get a clear enough limited request. The apparent
advantage of the request for RNC is the ability to
change the settings of the delivery of examples,
although with every new request to the search page,
these settings are not saved and they have to be re-
entered, as RNC does not provide saving of search
criteria by default.

The required examples are not always displayed
with accents, although there was the possibility in
search settings. Because the accent in the Russian
language is non-fixed (as opposed to, for example,
French or Czech languages), this feature in a
textbook for foreign students is obligatory.

As for the filtering of examples in Excel, then,
as it turned out, the words are only in a certain order
in which the initial text search is performed (user
changes of the settings are not fully taken into
account), namely, the search system finds some text
and selects from it all possible variants that match the
specified criteria. Then it moves to the next, and
analogically presents the examples. In this scheme,
there is undoubtedly a positive thing: if the subject
matter of the text from which the example was taken,
does not fit initially, you can skip a number of
examples of the same text and move to the next. But
there can be many such texts, and no ability to
specify the preferred, and sometimes even after
consideration of all the examples that are saved in
Excel, 30 verbs (needed to accomplish the original
problem) were not gained. We had to think out the
possible cases by analogy, limit search parameters,
and view examples of specific verbs. A major
drawback of RNC was a significant slowing down
the server, directly proportional to the amount of

simultaneously set required categories of verb
(mood, tense, transitivity / intransitivity, reflexivity,
the presence of semantic features).

Despite these difficulties, the search for
examples for the theoretical part of the electronic
textbook based on the RNC can solve two major
problems faced by developers of teaching materials:
first, the possibility of adjusting the search on
grammatical and semantic criteria, and the
subsequent issuance of the results in Excel format
allows to automatically obtain a sufficient number of
examples, from which we can select the required
manually. Secondly, the texts that are accessed by
RNC, and really modern and only the developers’
sense of proportion and taste is a criterion for the
selection of the material.

If the main purpose of the selection of examples
for the rules is to demonstrate the use of the verb in
the required situation, in the preparation of exercises
you should look for examples that are appropriate to
a particular rule, and bear in mind the possibility of
restoring a verb or its part (for example, the prefix) in
the context.

One of the major advantages is the possibility
of making the exercises, which are based on the
marked video clips from Soviet and Russian feature
films (RNC multimedial subcorpus), which are
available on video-hosting "Yandex Video".
Fragments, close to living communication, and not
read by one speaker, transmitting at the same time
the wealth of intonational structures of the Russian
language in a professional performance - a real
godsend for compilers of textbooks. Multimedia
corpus permits requests providing us with sufficient
material for the exercises. Each video clip is
provided with decoding a replica with metamarking
and marked accents. Implementation of this work by
hand, without reference to the Corpus materials, is
not possible. Most of the time was occupied by
listening to each movie, because it was necessary to
assess the overall sound quality, the breadth of the
context, the presence of background noise in the
replica or the dialogue.

The negative moment in the sentences selected
with the help of the RNC and received in Excel-
format, is that the source of many of the texts are
online forums where users communicate in spoken
language or jargon, often incorrectly and illiterately
(the words are not always used correctly for a
particular context , there are mistakes in spelling).
Content aspect of this kind of examples also
sometimes wears a primitive character. These
drawbacks suggest that for the use in the exercises
RNC examples should be thoroughly pre-filtering.

The developers’ focusing on only one, rather
narrow aspect of study of the verb in the Russian
language, has played a positive role. The Corpus
materials are so varied and diverse (for example, we
can mention a variety of subcorpuses: accentologic,
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news, dialects, multimedia, training, parallel, poetic,
syntax, oral) that only a clear phased work allows a
detailed investigation of all its features and use them
optimally in developments. In the long term -
exercises not only in morphology but also in syntax,
stylistics, lexicology, historical morphology and
other aspects of language. The plans of the
developers of the project also include compilation of
exercises with more extensive use of multimedia
RNC subcorpus.

The above features of work with using RNC
materials relate only to the content, linguistic aspects
of the project, difficulties and discoveries, faced by
the members of the project - programmers, whose
main task was to create a structure of an electronic
textbook on RAF, are no less fascinating and
important.

The structure of the textbook

To link the RAF materials we use the
technology for creating an electronic textbook that
supports the format of the SCORM (Sharable
Content Object Reference Model) to implement it in
any modern system of LMS (Learning Management
System). A feature of this textbook is the ability to
view real-time actual examples from the RNC, and a
tooltip containing the translation of words into
English, the primary form of the word and the
corresponding  grammatical  information.  The
theoretical part of the textbook is filled with
materials pre-selected from the RNC. The main
component of the theoretical part of the textbook is
the rules for the use of prefixes to the verb, and a
number of examples that are available after clicking
the appropriate button.

Russian Additional element that improves
understanding of the use of examples in the
textbook is a tooltip containing the translations and
grammatical information of each word. The data are
generated by server software and transmitted to the
user's browser, where there is only a drawing of a
pop-up window with the acquired information.
Obtaining the necessary information is produced on
a particular signal of a student or, in terms of the
program, during a certain event in the user's
browser.

The main problem in the selection of examples
was the lack of stress in most words. In the end, the
placement of stress in words was made in all the
examples. Here we consider several ways of setting
an accent mark. Accent mark - a sign of non-
alphabetic spelling of Russian writing, in other terms
- one of the superlinear diacritical marks, is placed
above the vowel corresponding to the stressed sound.

The practical part of the electronic textbook is
called "The use of prefixed verbs in speech.
Exercises. "To this section we added a variety of
exercises on a single / multiple choice, filling gaps,

specially designed video exercises, for which we
selected the most relevant video clips from the
multimedia RNC subcorpus posted on the video-
hosting "Yandex Video", and multimedia elements of
HTML-text are integrated into the exercises.

The exercises are used for working out the
studied rules of the use of prefixes that have been
learned in the theoretical part of the textbook,
reinforcement of knowledge and expanding a
student’s passive vocabulary. Also final control tests
were added to the book, you can use them to check
the quality of learning material.

In the theoretical part of the electronic textbook,
in addition to the possibility to analyze the effect of
rules on the sentences selected by the compiler and
written in the book, the opportunity was organized to
address RNC by pressing the button and pick out
"live" examples. These "live" sentences are extracted
in real time from the constantly renewing corpus and,
therefore, always include various and actual
examples of use of words. The accuracy of the
semantic meaning of an example of the use of a
prefix depends on the ability of a linguist - compiler
of the textbook, to formulate a query to search for the
RNC as narrowly as possible, to cut off possible
getting of sentences in which the search word is used
in another meaning.

We illustrate the mechanism described by a
query that extracts examples of the use of verbs with
the prefix "v" and indicating the orientation inside
(vbit’, vtolknut’, vnesti’, votknut’). To illustrate the
rules we should find verbs that govern accusative
with the preposition "v* (v komnatu). To prevent
getting of participles and verbs in the subjunctive and
the imperative, in the lexical-grammatical search
restriction by grammatical features is given: verb -
indicative mood. The step of searching a preposition
from the verb is set (1-2 words), as often a direct
object is after the verb before the preposition
(vtolknul ego/malchika v komnatu).

Content of request was developed and
optimized so that we could always get the answer,
the most relevant to the given section of the
textbook. At the same time a small percentage of
examples, that got into the textbook mistakenly, is
possible. This is the downside of using a "live"
search of examples in the Russian National Corpus.
We decided to level this drawback with the help of a
multipage view of search results in multiple requests
to the server.

These ideas are combined and added to the page
template, and then the created page is sent to the
client’s computer.

Conclusion

The subject of development of electronic
textbooks is now, of course, important, since with the
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advent of distance education in electronic form, its
active implementation to the universities and the
corporate sector, new approaches to provide
knowledge, fast and cheap, are required. Analysis of
existing electronic textbooks of Russian as a foreign
language showed that they are designed for
elementary and basic level of language learning and,
accordingly, contain low-level exercises. Identified
gap in the basis of textbooks on RAF presented on
the Internet and on digital media (namely, the lack of
exercises on grammar and word formation for
students of second and third certification level of
language), convinced the developers of the textbook
that a need has formed for using quality linguistic
manuals that are devoid of drawbacks typical for this
type of product.

The approach to the content side of the textbook

Preprint

and the developed technology can be useful for
creating an electronic textbook for any foreign
language. Many of the world's languages have
marked national corpuses, the material of which can
be used for educational purposes. The time required
for selection and sorting of examples, is significantly
reduced when referring to the corpuses, and the
relevance of examples may be given initially, by
limiting the time frame of the search. A large volume
of corpus (for example, the RNC has more than 300
million words) allows you to create manuals on
syntax, stylistic differentiation of speech, use of
certain language constructs.

The use of deeply marked-up linguistic corpus,
rich in all kinds of texts of different genres, helps to
make the study of linguistic phenomena and the use
of words more understandable to the student.

Preprint of this paper is an output of the Electronic Working Paper “Development of modern electronic
textbook of Russian as a foreign language: content and technology” implemented and was published on 2012.03.10
at the National Research University Higher School of Economics (HSE) by Vera Sibirtseva and co authors [3].

http://www.hse.ru/data/2012/10/03/1244581498/06 HUM2012.pdf
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MMIIYJAbCHBIE TOKHA B MEJUIIMHCKOM PEABUJIMTALIAU BOJIbHBIX C JIOP-MIATOJIOT MEM

Annomayusn: Usyuenue npobiemvl 0CNAIUMENbHBIX 3a001€8aHUTI BEPXHUX ObIXAMENbHBIX NYMeEl AKMYalbHA
8 CBA3U C HEYKIOHHbLIM POCMOM UX 3A001€6aAHUSL U OMCYMCMEUEeM HemKUXx Kpumepueg no MHOSUM 8ONPOCAM
ouasHocmuKu u aevenusi. B cmamoe npedcmaenen anaiuz KOMRIEKCHO20 €YeHUs, 8 MOM YUCTe PIYKMYupyrouux
MOKO8 ) OONbHBIX C OCHPBIM OAKMEPUATLHBIM PUHOCUHYCUMOM.

Kniouegvle cnosa: ocmpwiil cunycum, Gaiokmyupyloujue moxKu, mpaHcKanuuispHulil 00OMeH, Mo3e.

AKTYyalIbHOCTD. Nzyuenue po0IIeMbI OKOJIOHOCOBBIX ~ Na3yX  SBISIOTCS  Hamboiee
PUHOCHHYCUTA aKTyaJlbHO B CBSI3U C HEYKIIOHHBIM PacTpoCTpaHEHHBIMU CpeI 3a00JE€BaHMH BEPXHUX
pocToM 3a00JI€BAEMOCTH U OTCYTCTBHEM YETKHX JOBIXaTeNnbHBIN myTei [1, c. 91; 2, c.1].

KPUTEPUEB TPU €r0 JUArHOCTHUKE M JICYECHHH. Ilo umeromumcest paHHbM, B Poccum octpslit
BocnanurensHbie 3a00JIeBaHUs HOCa u PUHOCHHYCHT €XErogHo mepeHocat mo 10 miH.
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yenoBek [3, c. 13-14; c. 4, c. 64; 5, c. 239]. [Ipu sTom
OCHOBHBIMH TIPHHIIUTIAMH JICUYCHHUS TaKHUX OOJBHHBIX
SBIISTIOTCS JIMKBUAAIS WH(EKINH, BOCCTAHOBICHUE
JPeHaXHOW (DYHKIIMU COYCTHH OKJIOHOCOBBIX Ma3yX,
OpeIynpexaeHue  Mepexofa  BOCHAIUTEIbHOIO
mpouecca B XPOHHYECKYIO (opMy, yMEHBIICHHUE
JUIMTENBHOCTH  3a00JeBaHMsl,  NPEJOTBpAICHUE
ocnoxHeHudl. C  3TOil  1Henbr0  TPagULMOHHO
WCTIONB3YIOTCS IMYHKIIUH BEPXHEUEITIOCTHBIX Ma3yX, a
TakKe KOMIDICKCHOE JICUCHHE, BKIIOYAIOIIee
MIPUMEHEHHE PA3NYHBIX JEKAPCTBEHHBIX CPEACTB H
(usnaeckux GaxTopoB [6, c. 344-345; 7, c. 419-420;
8,¢.36-37;9, c.30-31; 10, c. 165-166].

Leab0 [aHHOTO WCCIEOOBAHUS  SBUJIACH
pa3paboTka  KOMIUIEKCHOTO  MeToja  JICYCHUS
OOJIBHBIX C OCTPHIM THOWHBIM BEPXHEYEIIOCTHBIM
CHHYCHUTOM Ha OCHOBE COBPEMECHHBIX METOJIOB
KOHCEPBaTUBHOI'O BO3JCICTBUSA C HCIHOJIb30BaHUEM
(ITIOKTYHPYIOLIMX TOKOB.

Ipenmer u meroanl. HaOmopamucr 125
OONBHBIX, B BO3pacTte 36,7+2,7 NeT, ¢ OCTPHIM
THOMHBIM BEPXHEUCTIOCTHBIM cHHYcHTOM. [Ipu 3TOM
Bce OONBbHBIC OBLIM pa3feNieHbl Ha ABE TPYHNBL: |-
rpymma (KOHTponbHas, N=30 YenoBeK) u 2-1 Tpymma
(ocHOBHas, N=95 YeNoBeK).

Jleuenne mpoBOIMIIOCH B [1Ba 3Tama. Ha mepBom

JTame 6oIbHBIE HOTy4anu CTaHJIapPTHYIO
JIEKapCTBEHHYIO TEepaInuio u JeueOHO-
JUarHocTHyeckue NyHKuuu. Ha BTopoM 3tame
GonpHBle B - Tpymme MOIyYaad  TOJBKO

MOJICPKUBAIOINYIO  JIGKAPCTBEHHYIO Tepamuio, a
0ONBbHBIC BO 2-i TPYyMIIE MOMONHUTEIHHO IIOTyYaH
KOMILIEKCHOE JICUeHHeE, BKITIOYAIOIIEE
(hroxTYHpYyIOmIe TOKHU JIBYTIOJIIPHOM
CUMMETPHYHOH (OPMBI, HHU3KOTO HAMPSKCHHUS H
Majol Cuibl, 4acToTor 22 KI'II ¥ MIOTHOCTHIO TOKA
1m0 1 MA/cM2.

Jleuenue KOHTPOJIMPOBAJIOCH KITUHUKO-
71a00paTOPHBIMH METOJaMH HCCIIEIOBAHUSA, a TaKXKe
PUHOCKOIIMEH, PEHTTeHOJOTHYECKUM METOJaMHu |
ap. IIpm 3TOM HMTOJOTMYECKOE HCCIEOBaHUE
Ma3KoB M3 IIOJOCTH HOCa MPOBOIWIOCH B3ATHEM
HOCOBOTO CEKpeTa IO CTaHJapTHOH MeETOIHKe, C
MOCJCAYIONUM HCCIICIOBAaHANEM WX B CBETOBOM
mukpockore (x100 u x1000). [Ipeobmaganue B Ma3ke
HEHUTPODMIBHBIX JIEHKONUTOB PaCIEHUBAJIOCH HAMH
KaK MIPOSIBIIEHUE BOCTIQJICHHSI [11,79].
JloTIoTHUTEIBPHO TPOBOAMIACE peodHIedanorpapust
(POI') cocynoB ronoBHOro wmosra (Bo (QpoHTO-
MAacTOMJAIbHOM  OTBEJCHHHM) HA  amllapaTHo-
MIPOTPaMMHOM KOMIIIIEKCE «PeonnH-504».
M3ydannce MHOTHE TIOKaszaTend, B TOM YHCIE,
MOKa3aTedh TPAHCKAMWUIIPHOTO 0OMEHa TOJIOBHOTO
mosra (F, mopma 0,14+£0,02 Owm/c), mpu 5>ToM
MEXKITONyIIapHasi aCHMMETpHs IO TOKaszaTelto F B
HOpME cocTaBisieT He Oonee 15% B MOiB3y JIEBOTO
noxymapust (Juis npaBIei).

AHaM3 CTaTHCTUYECKUX NAHHBIX MPOBOIMICS
C HCIOJB30BaHUEM TEKCTOBOI'O pemakropa Microsoft

Office Word 2010, Tabmuanoro pemakropa Microsoft
Office Excel 2010 ® cTaTHCTHYECKHUX IAaKETOB
MPUKIAAHEIX Tporpamm  Statistica 10.0. Taxoxe
TIPOBOINIICS perpeccuoHHbIH aHaIM3, c
UCIIOJIb30BAaHMEM METOJla HauMEHBIIMX KBaJpaToB,
CYIIHOCTh KOTOPOTO 3aKJIOYaeTcsi B OTHICKAHUH
rapamMeTpoB MOJIENIM TPEHIA, MUHUMH3HUPYIOIIUX €e
OTKJIOHEHHE OT 3HAa4YE€HHH HCXOJHOTO BPEMEHHOTO
psaga, rae N — yucno HaOmoneHuil, RZ-pemuunHa
JOCTOBEPHOCTH  allPOKCUMAanuH.  AJICKBaTHOCTb
MOJIyYEHHON CTaTUCTUYECKOW MOJENU IPOBEPSUIOCH
o F-xpureputo u t-xpureputo CThIOICHTA, IPU ITOM
p<0,05 — mOCTOBEepHOCTP W3MEHEHHH MEXKAY
MOKa3aTesIMA Y OOJIBHBIX JIO JICUCHHS W HOPMOIi;
p<0,05* — 1OCTOBepHOCTh U3MEHCHHN MEKIY
MOKa3aTesIMU Y OOJIBHBIX JI0 ¥ TIOCIIE JICYEHUSI.
PesyabTatel ®W ux o6cyxnaenue. Ilocie
BTOporo stama jeucHus y 81,0% OombHBIX BO 2-i
TpYIIE NPU PUHOCKONMUHU THUIIEPEMHUs INPAKTHUYECKU
HE OTMeYajach, a KOJIMYECTBO MATOJOTHYECKOTO
CeKpeTa B TOJOCTH HOCAa HOCHJIO CIM3HCTHIHA
XapakTep, a B 5,3% cily4aeB OTAEISAEMOr0 B IOIOCTH
HOCa BBIABJIEHO He Ob110. Y 86,3% maHHBIX OOJIBHBIX

Omaromaps 00e300MBaroIEeMy IEWCTBUIO
GuoKTyopH3alMK M OPEKPAIIeHHI0  [MOTOKa
MIaTOJIOTMYECKUX UMITYJIbCOB C nepudepun

yMeHbIIWIICS OOJIEBOM CHHIPOM B OOJIACTH JIMLA U
TOJOBBl, KOTOPBIH, 1O MHEHHMIO HEKOTOPBIX
HcclieioBaTeNel,  sBiIfeTcs  BTOPUYHBIM IO
OTHOIIICHUU K JaHHOI matonoruu [12, 79-80]. IIpu
3TOM B 3TH ke cpoku 40,0% GonbHEIX B 1-# rpymmne
MIAIMCHTOB KATOBAIICH Ha BBIPAXKECHHYIO JHULEBYIO U
TOJIOBHYIO OOJb PAa3HOW CTENEHM BBIPAXKEHHOCTH,
YTO MOATBEPKAAIOCH M PH MAJIbIALNH.

[Ipn W3ydeHMn pEHTIeHONOTHYECKOH KapTHHBI
yepe3 1 MecsI mociie BTOPOro 3Tana KOMIUIEKCHOTO
neuenns y 85,3% mnanueHToB BO 2-M  Tpymnme
Habmoanace perpeccusi BocmajeHus, a y 36,6%

OONBHBIX B 1-H Trpymnme O IPOAOIDKABIIEMCS
BOCTIATIEHUHI CBHJIETENIBLCTBOBAIIO YTOJILIEHHE
CIIM3UCTON 0005109KH paszHoi CTeTIeHU
BBIP)XEHHOCTH.

Jlo neueHMs y BceX JaHHBIX OOJBHBIX B
LUTOTPaMMax OTAEISIEMOr0 W3 HOca HaOIIONAINChH
HEUTPOQHIbHBIE JEHKOUMTHI M KIETKH IUIOCKOTO
SMHTENHs, PACHOJIOKEHHBIE IUIACTaMM, a TaKxKe
KJIETKN IWIMHAPUYIECKOTO SIUTENHS B Pa3IUIHBIX
CTagusX jaereHepanuu. IIpum 3TOM TOCIE BTOPOTO
JTana KOMIUIEKCHOTo JieyeHus: y 83,2% OOJbHBIX BO
2-i rpynrme HeliTpoduIbHEIE JIEHKOLIUTBI
OTIpPeNIeISIINCh B EOMHWYHBIX ciydasx, a y 63,3%
00NBHBIX B 1-# Tpymnme HeHTpodHIbHBIE TEHKOIUTHI
Bce eme OBUTM MHOTOYHMCICHHBIMH, a KIETKH
IUIOCKOTO OBITM €IWHHUYHBIMH B 00€HX Tpymmax.
JlereHepaTuBHbBIE K€ U3MEHEHHS B  KIJIETKax
LWIHHIPUYECKOTO SIHTENUsT y OONBHBIX BO 2-H
rpynne BCTPEYallUChb B €AMHHUYHBIX CIydasX, a y
Oouibleif yacTn OONBHBIX B 1-i TpyIe oTMedanacs,
TIO-TIPEKHEMY, MX BBIpa’KeHHasl JIeTeHEepaLys.
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B CHCTEME KpoBoOOpamieHus MecCHI] 0,11+0,03 Om/c m 0,092+0,03 Owm/c

MHUKPOIHPKYIITOPHOE PYCIIO SBISACTCS CBSI3YIOLINM
3BEHOM MEXIy apTepHaTbHBIMH W BEHO3HBIMH
COCyIaMH M  3aBHCUT OT  OOJBIIOTO  YHCiIa
BHYTPCHHUX W BHCIIHUX (HaKTOPOB, IOITOMY
Ba)XXHBIM OBLIO M3yYCHHE B JaHHOM HCCIICIOBAHUU
MHUKPOLMPKYJSITOPHOTO pyCiia T'OJOBHOTO MO3ra Y
JMaHHbIX OonbHBIX [13, 33-35]. Ilpu 3toM mms Bcex
OonpHBIX B |-fi m 2-# rpynmax A0 Havaja JCUCHHS
OpuTa XapakTepHa AUCHYHKINS TPaHCKAMUIIPHOTO
obOMeHa 001acTH TOJIOBHOTO MO3Ta, 4YTO MOTJIO
CBH/ICTEIICTBOBATh O  HApPYNICHWH y  HHUX
KOMIIEHCAaTOPHO-BOCCTAHOBHTENBHBIX IIPOIECCOB.
OOmenpu3HaHHBIM CYUTACTCS, YTO aallTUBHOE
MOBe/ICeHHE ONOJIOTUYECKUX OOBEKTOB CBA3aHO TAKKE
¢ (YHKIIMOHANBFHON MEXIIONYIIapHOW acUMMeTpHueit

TOJOBHOrO  Mosra.  MHorue  ucclieoBaTenn
UCTIONB3YIOT MoKa3areb MEXKIIOJTYILaPHBIX
OTHOIIGHHH Al OLEHKH  (YHKIMOHAIBHBIX

COCTOSIHUH OpraHu3ma, 0COOCHHO ISl TeX, KOTOPhIE
CBsi3aHBI cOo cTpeccoM. CumTaercs, 4TO M3MEHEHHE
MEKIOTYIITAPHBIX OTHOIICHUH BCJICACTBHE
pasnMYHON  TMOAKOPKOBOM  aKTHBAIMM, KOTOpas
XapakTepHa sl JAAaHHOM TATOJOTWH, BIEYET 3a
coboif Jaxe CMEHY YCTaHOBHMBIINXCS
(DU3MOIOTHYECKUX ~ MEXaHHM3MOB  TaKHWX,  Kak
OMoXMMHUYECKHEe, HMMMYHOJIOTHYEeCKHE M JIp.
Perynsanus MEXKITOTYIIapHBIX OTHOLICHUH
OTKpBIBAET BO3MOKHOCTH yIpaBJIeHUS
(YHKIHOHATIBHBIM COCTOSTHAEM opranusMa [ 14, 4-5].

Bo3moxHO,  IOMUHHpYROUIMM  (aKTOpoM,
BIMSIOIUM HAa XapaKTEPUCTUKH JHHAMHYECCKOH
acCUMMETpUH TIOKa3aressi F y Hammx OONBHBIX
ABJSUIOCH ~ HAIMYME  TMATOJIOTHM B 00JacTu
raiMOpOBBIX Ta3yX, YTO IPHUBEIO K MEJIOCTHOM
peakuuu uX OpraHu3Ma B BHJAE HM3MEHEHUS
(hyHKIIHOHAJIBHOTO COCTOSIHUSI MHOTHX CHCTEM.

Jlo Hauama Je4eHHsS B HallleM MCCIEIOBAaHUH
oTMedaach aCHMMeTpHUs MOKa3aTes
TpaHCKaMIUIIpHOTO oOMeHa F B mosb3y mpaBoro
nonymapuss y OompHBIX B 1-H m 2-if rpymmax
cooTtBeTcTBeHHO Ha 33,5% u 33,6%. Ilpu stom mo
Havana Je4deHHs Yy OOJBHBIX BO 2-H TpymIe,
MOJTy4YaBIINX KOMIUICKCHOE JIEYeHHe, MokasaTenb F
COOTBeTCTBOBaN B JeBoM momymapuu 0,06 Owm/c
(p<0,05), a B mpaBom — 0,08 Om/c (p<0,05). TTocne
Kypca JedeHHus y OONBHBIX BO 2- Trpymme
MoKasaTedb F B JIeBOM M TIpaBOM MOJyIIapHH
COOTBETCTBOBAIL: mocie Kypca nedenus — 0,11+0,03
Owm/c u 0,091+0,03 Om/c (p<0,05; p<0,05*); uepes 1

References:

1. lvanchenko OA, Lopatin AS (2012) Chronic
rhinosinusitis:  epidemiology, classification,
etiology, and pathogenesis. The current view of

(p<0,05; p<0,05*); gepe3 3 mecsrra — 0,10+0,01 Om/c
(p<0,05; p<0,05*) u 0,081+0,01 Om/c; gepe3 6
mecsiiee — 0,10£0,01 Owm/c (p<0,05; p<0,05*) u
0,079+0,01 Owm/c; uepe3 9 mecsueB — 0,090+0,01
Owm/c (p<0,05; p<0,05*) u 0,068+0,01 Om/c; uepes
12 MecsileB MoKa3aTesid CTallkl yXyALIaThCs, HO, BCE
ke, y OOJIBHBIX BO 2-i TpyIIe HE BEPHYJIHCh K
cBouM ucxogHbiM 3HadenmsM — 0,089+0,01 Om/c
(p<0,05; p<0,05*) u 0,066+0,01 Om/c. IIpu sTOM
acumMMmeTpuss F  MexIy JEeBRIM W IPaBbIM
MOTyIIapueM Havajda NPHOMMKAaThCI K HOPME H
COCTaBIISIJIA B ATH K€ CPOKH Y OONBHBIX B 1-i U 2-i
rpymnmax cootBercTBeHHO — 18,1%; 16,9%; 19,2%;
21,3%; 24,5% u 25,6%.

PerpeccuonHslif aHanu3 mokasam, d4To Y
OOJNBHBIX BO 2-il Tpymme TIOCiie BTOPOrO 3Tama
KOMIUIEKCHOTO JIeUeHUs] HaOJoaanach TeHICHLMS
CTETIeHHBIX TPEHIOB MoKa3artens F seBoro u nmpaBoro
MOJyIIapusi B CTPEMIICHHHM K CBOMM HOPMaJIbHBIM
3HAQUEHWsAM, UYTO  JOCTOBEPHO  TPHUBEIO K
YMEHBIICHUIO MEXIOTyIIapHOi aCHMMETpPUHU
(R?=0,7628 u R?=0,7439, cootBercTBeHHO, p<0,05).
[Ipu 3ToM y OONBHBIX BO 2-f TpyIIle MOXKHO OBLIO
JaTh JUIS 3TOTO HapaMeTpa MOJI0KUTEIbHBIN IIPOTHO3
Ha 2 Oyaymux IeproAa, 10 CPaBHEHHUIO C TAKOBBIM y
GonbHbIx B 1-ii rpymne (R?=0,8324 u R?=0,5112,
COOTBETCTBEHHO, p<0,05).

Uepes 12 wmecsueB mocie BTOPOTo 3Tama
KOMIUIEKCHOTo JieueHus y 91,6% OonpHBIX BO 2-i
Tpynne OTMEYEHO BBI3ZOPOBICHHE, a pPELUANB
3aboseBaHns depe3 §-9 MecsleB HACTYNHI JIUIIb Y
3,2%. B Te ke CpOKH IOIHOE BBI3IOPOBIICHHE
HaOmonanocs y 44,7% OonpHBIX B 1-if rpymme, a
obocTpenne 3aboneBanust Hactymwio y 13,3%
OOJIBHBIX YK€ Yepe3 5-6 MecsIies.

3akirouenue. [IpeioKeHHBI JBYXdTalHbIA
KOMIIJIEKCHBII NMOAXOJ PH JICUeHUH OOIBHBIX BO 2-1
Ipynie ¢ OCTPbIM T'HOWHBIM BEPXHEYETHOCTHBIM

CHHYCHTOM, BKITIOYAFOIIU UCIIOJIb30BaHHE
(GITIOKTYUPYIOIIUX TOKOB, COTIPOBOKIANICS
yIy4IIeHUEM TPaHCKANUIUISIPHOTO oOMeHa
FOJOBHOTO MO3ra, a TaKkKe [UTOJIOIMYCCKHUX,
PEHTIEHOIOTHYECKHUX u 9HIOCKOMTUYECKHX
mokaszateneid B Ooliee  paHHME CPOKH, 4YTO
COIMPOBOXKIATIOCH CTONKUM KJITMHUYECKUM

YIAYYIIEHHEM M TIOJIOKHUTEIBHBIMA  OTJaJICHHBIMH
pe3yibTaTaMu JICUSHHUs], 110 CPABHEHHUIO ¢ OOJIBHBIMU
B 1-i1 rpymme.
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Delivery of the products to consumers in regulated through special accepted standards.
modern conditions, the sale of all production a key According to the standards, labeling, packaging,
objective of the organization. It should be noted that acceptance, quality, identification, transportation,
the volume of production planning, first of all, the storage and others included.
products will be produced in the market, in other In accordance with regulations adopted by the
words, they can be carried out after a certain standards of bee products packed tare adjustment.
consumers. They are coated paper tight inside wooden boxes,

Consumer unpredictable, but less likely to be containers for honey, the food inside is coated with
implemented in volume products at the planned dam varnish, the amount of not more than 500 dm 3
is more chance of being collected. Being the subject lifograf metal cans, food coated with varnish 30-45
of consumer products around the economic processes cm? in volume aluminum or cups, glass.
taking place in the market. Its purpose and the nature Package cans and glass, cast or printed
of the commodity depends on the nature of the corrugated cardboard, moisture-proof hopturulmus
alleged claims that, thanks to them, it is useful to article, the state sanitary and epidemic control, which
man. is available for use by the food industry, cups, paper,

A number of features inherent in the product, pergament and artificial materials in small packs and
but the features that determine the usefulness of boxes, cardboard, paper and combined materials
consumer value is expressed only his. Hence, the use pack to frame a glorious score, ceramic dishes, trays
value of a commodity market conditions and the and covered with juice can be inside [1].
price of the product reflects turns carrier [2]. Perception - is sent to the parties, all products

The development of beekeeping in the country made in beekeeping farms. At the same time, to
in recent years, the number of bee families in various ensure the competitiveness of the products on the
regions, as well as increasing productivity, as well as market, taking into account the demands of
the sale of agricultural fairs held in the capital of the customers according to their quality standards to
country to carry out the organization of bee products determine whether the procedures are carried out
is of special importance. using different methods and techniques. It is different

Beekeeping before being sent to consumers in a when the paperwork is done.
variety of products for sale in accordance with the One of the key documents about quality should
technical requirements developed. Like in the be reflected in the document are as follows:

beekeeping regulations in each area should be

ISPC Modern research and development,
Philadelphia, USA 49

% THOMSON REUTERS

Indexed in Thomson Reuters



http://s-o-i.org/1.1/tas
http://dx.doi.org/10.15863/TAS
http://t-science.org/
mailto:l-hasan@mail.com
http://s-o-i.org/1.1/TAS-09-29-12
http://dx.doi.org/10.15863/TAS.2015.09.29.12

| ISRA (India) = 1.344
{ 1SI (Dubai, UAE) = 0.829

| SIS (USA) =0.912 | ICV (Poland)  =6.630

L JIF = 1.500 |

{ PHHIL (Russia) = 0.179

Impact Factor: | G| (australia) = 0.356 | ESJI (K2) = 1.042

SJIF (Morocco) = 2.031

- Enterprise (organization) name and its legal
address (for natural persons - surname, first name,
middle name);

- Product type (botanical source), produced by
the authority;

- The year of harvest;

- The party's number;

- Number of seats to the party;

- Gross and net weight;

- Document issuance dates (veterinary
certificates, invoices, etc.);

- Analysis points;

- The date of packing (packing for businesses);

- The provision of the standard;

- Produced by the trademark (if any);

- The cost of energy;

- Shelf life;

- Storage conditions;

- Information on certification;

- Information about the health of veterinary-
sanitary.

Studies show that marketing activity in the
country in accordance with the gradual development
of the agricultural market development, supply and
demand balance on the range and quality of the
solution to the problems of economic activity proves
that the establishment of a new content management
interests. A number of reasons for this form of
management transition process.

In. modern times, to monitor markets
successfully, the needs of today's customer
orientation is no longer sufficient. 1 need to know
that they will need tomorrow, and why they should
count superior. Therefore, entities operating in the
agricultural sector should be engaged in collecting
information  agromarketing  quality,  objective
assessment of the status of the marketing
environment, to carry out an analysis of its
performance, increasing financial risks, they find
more profitable markets, as well as their attitude
towards consumer-cover defining an advantage and
others may be able to get.

Modern conditions during the implementation
of marketing to improve its planning system and the
special importance of proper organization of
marketing.

First, the agricultural market increasingly
dominated approach to the management of the
problem and the difficulties arising from this
situation to be resolved with the help of marketing,
mainly due to the existing conditions.

In other words, the specific means of
governance by involving, depending on the nature of
the problems is important to use them in a flexible
manner. In determining the rate of supply and
demand, thereby giving priority to market relations,
market regulation through targeted programs to
include the date the request is related to the
harmonious economic mechanism.

It is also connected with the agricultural sector
units to coordinate with each other, bolmolorarasi
new form of governance is explained by an increase
in demand [3].

Strategic planning and marketing planning is
regarded as a single process. It should be noted,
however, giving preference to a broader
understanding of the strategic planning, as part of a
major marketing objectives, as well as other
problems are also included in the appointment.
Strategic planning within the agricultural economic
entities provides the foundation for all management
decisions.

Strategic planning and long-term goals of the
global system of economic sectors, as well as their
design and reflect the development of effective
management mechanism. It also allocates resources,
external adaptability, enterprise workers and farm
units, and the coordination of the implementation of
the strategic directions. included.

Marketing plays an important role in the
performance of the control system. It is clear from
research that control the function of the economic
managers and marketing services are beginning to
realize that from that moment, they may be able to
achieve the formation of a set of goals and
objectives.

The above-mentioned can come to a conclusion
summarizing the marketing activities of the
enterprise market, but rather focus on his demand.
Therefore, the focus of attention in every area of
marketing, maintenance and improvements on a
regular basis in accordance with the market and the
effect of other important factors.

The existence and nature of inflation continued
monopoly on the market, is one of the factors
contributing to the free prices. Beekeeping level of
prices of agricultural products, the impact of the
industry to its specific features.

It then shows itself in most cases, the
consumption of bee products, agricultural products
and this area is crucial to the low market price
elasticity limits the ability of equalization.

Here we come to the conclusion that the
possibility of forming the basis of free competition
keeping prices of farm products produced in other
areas of the economy is relatively limited.

The rate of increase in prices of industrial
products in the future growth rate of prices of bee
products go, it creates conditions. For this reason, the
production of bee products is growing slowly,
product unit cost is expensive. In either direction,
market trends, customer demands, changes in the
actions of competitors, the company's business plan
instability, especially in terms of production should
be reflected.

In other words, taking into account the
production and sale of these changes on the plan
should be adjusted regularly.
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The current era of increasing formation of
market relations beekeeping activity, increase in
production and sales of the products to ensure

. Tambovtsev
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Abstract: The main aim of this study is to determine the financial crisis in Pakistan and its impact on the
agricultural growth. The Gross Domestic Production GDP of Pakistan growth rate is coming down and also
witnessed high fiscal and current-account deficit. The inflation which is an international problem also affected the
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1. Introduction

2008 Global Financial Crisis was the worst
crisis since Great Depression of 1930’s. It emerged
on global of the earth after failure of financial giants
like Lehman Brothers, Bears Stearns etc. Crisis was a
result of series of problems including the subprime
mortgage crisis. Economic Crisis propagated through
different channels like financial integration, trade.
Global Financial Crisis had serious repercussions.
Crisis led to liquidity problems. Poor countries were
further pushed into poverty trap. World’s total output
decreased significantly as real GDP growth rate
plunged down to -1.9 % in 2009. World’s capital
markets witnessed decline in stock and bond prices.
Policy initiatives were taken all across the globe to
mitigate the effects of crisis.

United States and European countries
announced bail-out packages worth trillion of dollars.
Pakistan also suffered from Financial Crisis as GDP
growth rate came down and it further led to
economic instability. Pakistan’s current account

Doi: &Gos¥ef http://dx.doi.org/10.15863/TAS.2015.09.29.13

deficit and fiscal deficit touched the figures of 8%
and & 7% of GDP respectively. The paper takes into
account GDP as a dependent variable and potential
independent variables such as trade deficit, current
account deficit, fiscal deficit and inflation. GDP has
been taken as a measure of macroeconomic stability.
The paper further highlights and analyzes the
discretionary  fiscal policy adopted by the
government and tight monetary policy being pursued
by the State Bank of Pakistan.

2. Literature Review of Financial Crisis

Carmen M. Reinhart (2000) says during the past
few years, many countries have suffered severe
currency and banking crises, producing a staggering
toll on their economies, particularly in emerging-
market countries. In many cases, the banking sector
has been in excess of 20 percent of GDP, and output
declines in the wake of crisis have been as large as
14 percent. An increasingly popular view blames
fixed exchange rates, specifically "soft pegs,” for
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these financial meltdowns. Not surprisingly,
adherents to that view advise emerging markets to
join the ranks of the United States and other
industrial countries that have chosen to allow their
currency to float freely [8]. At first glance, the world
(with the notable exception of Europe) does seem to
be marching steadily toward floating exchange-rate
arrangements.

According to the International Monetary Fund
(IMF), 97 percent of its member countries in 1970
were classified as having a pegged exchange rate; by
1980, that share had declined to 39 percent and in
1999, it was down to only 11 percent. Even in the
Asian crisis countries' exchange rates prior to the
1997 crisis would suggest that their exchange rates
looked very much like pegs to the U.S. dollar for
extended periods of time. In the late 1980s and early
1990s have been the decompositions of capital flows
directed to developing countries which accompanied
a robust increase in overall flows.

Commercial bank lending, which supported the
bulk of the debt rescheduling in early 1980s
following Mexico's bank debt moratorium in August
1982, and, to a lesser extent, official flows (i.e.
financial aid, concessionary and conditional loans)
have given way to a substantial increase in other
private inflows, that is to both short-term and long-
term portfolio placements and direct investments.
According to the IMF, while the total external debt
of developing countries increased by almost 40% to
USD 1,600 billion between 1987 and 1994, the
external debt owed to non-bank private sources,
which was some 14% of the total at the end of 1987,
had reached almost 27% by end of 1994, and is now
expected to grow to some 31% by end of 1996.
Conversely, external bank debt fell from 41% of the
total in 1987 to 28% over the same period,
contracting in absolute terms in the process. This
trend is even more pronounced if one concentrates
the attention on certain subsets of developing
countries.

For instance, developing countries in the
Western Hemisphere (i.e., mostly Latin American
countries) saw the relative importance of external
private non-bank debt increased almost threefold,
from about 13% to 38% of overall foreign debt,
while that of commercial bank debt was halved from
62% to 31%. The global economic challenges of the
1980s, the colossal debt overhang, wild swings in
exchange rates and continue observing imbalances in
external payments have presented the IMF with the
immense task of devising orderly and effective
solutions. And they have focused unprecedented
attention on the organization. Thrown suddenly and
inadvertently into the epicenter of the world
economic crises after the 1973-1974 oil price shocks,

the IMF has gradually and erroneously come to be
seen as the world's master economic trouble-shooter.
A limited-purpose organization, conceived in 1944 to
deal with 1930s style exchange and payments
problems, the Fund has recently been pushed by
circumstances into becoming a superagency in
charge of the global debt and development problems
of the 1970s and 1980s tasks for which it has neither
adequate expertise nor sufficient resources.

Borrowing from the IMF did not initially
involve 'conditionality' this was introduced in the
1950s as the USA continued to fear that it might in
effect be required to underwrite the Fund's lending
operations. By the time the Bretton Woods system
was up and running at the end of the 1950s, when the
free convertibility of European currencies was
introduced, the IMF had assumed the general role of
overseeing, or even managing, the Bretton Woods
system. This system involved countries pegging the
par values of their currencies, and only altering them
in the event of a ‘fundamental disequilibrium’, where
domestic and external policy targets became
incompatible at the pegged exchange rate. However,
not all currencies were treated equally. The US dollar
was made the pivot of the system, with its price
being tied to gold.

Countries in economic crisis that urn to the
IMF for supporting habit their ability to attract
multinational investors, countries weathering a
financial crisis attract fewer FDI inflows if they sign
IMF agreements . As the debate about international
financial reform was going on, the world was in
effect forced by expediency to adopt generalized
flexible exchange rates in 1973 to try and correct
persistent currency misalignment, and encountered
an enhanced need for international financial
intermediation in the context of the quadrupling in
the price of oil in 1974, which created large surplus
in the oil exporting countries and large deficits
among oil importers. While the Fund responded by
creating a temporary oil facility designed to recycle
oil revenues from oil producers to countries with oil-
related balance of payments deficits, the task of
recycling petrodollars was largely performed by
private international banks. Early in the 1980s, and
partially in response to a second big increase in oil
prices at the end of the 1970s and a change in the
dominant economic paradigm, the Fund had retreated
from the EFF and had, in effect, phased out low
conditionality lending through reforms to the CFF.
The emphasis had returned to conventional
macroeconomic stabilization based on controlling
aggregate demand through fiscal and monetary

policy.

In the late 1980s, the Fund offered an
institutional response to concern that it was under-
emphasizing the supply side and the social
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consequences of adjustment. Its rhetoric began to
refer more to encouraging economic growth as a
‘primary' objective of adjustment programmers and
protecting ‘vulnerable groups' from the costs of
adjustment. Perhaps most notably, the Fund
introduced in 1987 the Enhanced Structural
Adjustment Facility (ESAF). This was targeted at
low income countries and emphasized a broader
range of conditionality which, while still including
conventional demand-side measures, also included
specific supply-side and microeconomic measures.
Hamilton (2005) argues that a potential
macroeconomic effect of oil price is on the inflation
rate as long run inflation rate is governed by
monetary policy, and so ultimately it depends on how
the central bank responds to oil prices. Nevertheless,
LDC debt to foreign bankers is beyond redemption,
as the laws of mathematics operate inexorably to
accelerate the interest burden beyond even the most
optimistic assessment of ability to pay.

3. Impact on Pakistan GDP

Global Financial Crisis hampered Pakistan’s
economic growth to a great extent. Deteriorating
foreign exchange reserves position due to Balance of
Payment crisis compelled Government of Pakistan to
approach IMF for a bail out package. Foreign Direct
Investment (FDI) carries a considerable importance
in economic growth and as a result of Global

Financial Crisis. FDI came down from $5410 million
in 2008 to $3720 million in 2009. Global Financial
Crisis has also widened the Trade Gap in Pakistan as
Trade Deficit rose to 12.8 % of GDP in 2008.

Unfortunately, Pakistan was suffering from
different problems and thus government was not in a
condition to provide a bail-out package. Pakistani
government had adopted tight monetary policy to
curb the rising inflation and similarly it also went for
an expansionary fiscal policy as there is no room for
counter cyclical fiscal policy.

Pakistan faces a major challenge of achieving
macroeconomic stability and putting economy back
on track. Fiscal and Monetary Policy carry a relative
importance and thus there is a need to study the
effectiveness of both the Fiscal and Monetary Policy
in stabilization of Global Financial Crisis.

Global Financial Crisis has brought attention
towards many issues. Crisis has revealed that there is
a need for reformation. International Monetary Fund
needs reformation. Similarly, there is a lot of
betterment required in financial system of the World.

4. Pakistan GDP Last Ten Years (2006-2015)

The Gross Domestic Production GDP, GDP
growth rate and GDP per capita of Pakistan is
graphically shown in fig 1, fig 2 and fig 3.
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Figure 1 — GDP USD Billions.

During ten years from 2006 to 2015 fig 1 shows
an increase in its total GDP. Overall trend of GDP
shows depicts steep value. The minimum value was
recorded in 2006 i.e., 109.5 USD Billion and

maximum value i.e., 246.88 USD Billion was
recorded in 2015 shows an increase of one fold of its
original value.
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Figure 2 — GDP Growth Rate of Pakistan.

Overall GDP growth rate shows steep value.
The minimum value was recorded in 2006 i.e., 8.96

and maximum value 4.14 was recorded in 2015 and
overall value was decreased.
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Figure 3 — GPD Per Capita.

Graph shows an increase in GDP per Capita for
first three years and last three years, but there was a
stagnant curve between two periods.

5. Conclusion

Pakistan’s deteriorating macroeconomic
conditions after the Global Financial Crisis had
resulted in sharp downfall in GDP growth rate. Real
GDP growth rate declined significantly in 2008 as it
reached to 1.6 % and in 2009 it rose slightly to 3.4

%. Unfortunately, Pakistan was already suffering
from macroeconomic instability before the Financial
Crisis due to hike in oil prices and depleting foreign
exchange reserves. Financial Crisis widened trade
gap. Increase in budget and current account deficits
and soaring inflation brought further problems for
Pakistan’s economy.

Under IMF agreement Pakistan has to adopt
tight fiscal and monetary policies. IMF programme is
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directed towards restoring macroeconomic stability
in Pakistan. State Bank of Pakistan has increased
discount rates to curb inflation but it has also
hampered economic growth. Private investment is
restricted due to increase in discount rates. Public
finances remain in a precarious state. Pakistan has no
fiscal space and there is less room for counter
cyclical fiscal policy. In counter cyclical fiscal
policy, taxes are cut and spending is increased during
downturns to promote economic recovery and
growth. Discretionary fiscal policy cannot be adopted
in Pakistan as public debt is high and government is
unable to finance the resulting fiscal deficit. Tax
evasion is already on peak in Pakistan and as a result
Pakistan’s tax to GDP ratio is very low.
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TPAHC®OPMAIIUAA A3BIKOBOI'O TIPOCTPAHCTBA CTPAH IIEHTPAJIBHOM A3UU U
3AKABKA3bSI

Annomayusn. B cmamve npedcmasiieHvl pe3yibMambl  CPAGHUMENLHOZO UCCAE008ANHUSL  S3bIKOBO2O
npocmpancmea cmpan Llenmpanvnou Asuu u 3axasxazvs. Ona ocHO8aHa HA pe3yIbMAMAx COYUONOSUUECKUX
ONpOCo8, CMAMUCIMUYECKUX MAMEPUANAx U NyOnuKayuil, NOCESUEHHbIX DMHUYECKUM U JUHSBUCMUYECKUM
MPAHCHOPMAYUSIM HA NOCHCOBEMCKOM NPOCPAHCIEE.

Kniouesvie cnosa: s3v1k060€ NpOCMpPAHCMBO, HAYUOHALbHLIU A3bIK, OQUUUATLHBIL 53bIK, DYCCKULL A3bIK,
omuuyeckas uoenmuguxayus, Llenmpanonas Asus, 3axaskasve.

SI3pIKOBOE  MPOCTPAHCTBO — 3TO  IIPOYHBIH,

A3bIKa 34 TUTYJbHBIMU HAalMOHAJIbHBIMU SA3BIKAMU,

YCTOHYMBEINA apeasl paclpOCTPaHEHUs TOTO WJIH UHOTO
SI3BIKA, B MIEPBYIO OYepeb KaK POJHOTO M O(QUIIHATIHEHO
3aKpEeIICHHOTO Ha OIpeaeleHHoH Tepputopuu [15,
c. 152].

HecMoTps Ha  enMHyK  NPEABICTOPUIO B
npoctpanctBe OpBIero CCCP, nocne pacnana cTpaHsl
SI3BIKOBAsl CHUTyallMsi B KaXJOM pecrnyOinke crana
OTNIMYAThCS  OmpeneieHHod crnennpuko. OmHako
00111e# YepToil BO BCEX TOCYIapCTBAaX MOCTCOBETCKOTO
MPOCTPAHCTBA CTaj0 ONIYTHMOE COKpAaIICHHE YHCIa
BIIAJICIOIINX PYCCKUM SI3BIKOM.

B COBETCKHI1 epuon MIPOUCXOUIIO
BBICTPaMBaHUE STHONCHTPHYECKOTO TOCYHAApPCTBAa C
OpHEHTaLMel Ha JJOMUHHPYIOIIYIO HALUI0O — PYCCKYIO.
DTO TpuUBENO, B IMEPBYIO OdYepenb, K pycH(UKAIUU
rOpoJIOB,  I/ie¢  MPEACTABUTENM  «EBPOMEHCKHX
HalMOHAIBHOCTEH» COCTaBHIH CBOETO  pona
npodecCHoHaANBHYIO 3auTy [2, ¢. 25].

OOBEKTUBHBIMHA ~ MIPEANOCHIIKAMU  JJII  OTOTO
CTajH: YTBEpXKJAEHHE CTaryca TIOCYIapCTBEHHOTO

COKpAIlleHHE KOJIMYeCTBAa STHHYECKUX PYCCKUX KaK
OCHOBHBIX HOCHTEIIEH PYCCKOTO S3BIKAa W KYJNBTYpPHI, a
TaKkKe T[EePeOpUEHTANNS MOJOICKH Ha 3HAHHE
EBPONCHCKUX S3BIKOB M S3BIKOB KPYIHBIX CTpaH
PETHOHATIBHOTO OKPYKEHUSI.

Kaxk mnpencraBnsercs, IWHAMHMKAa WHTETPALUU
HaXOMUTCS BO B3aUMOCBSI3M C OTHHYECKUMH H
A3BIKOBBIMH TIpolieccamu B LlenTpansHoit Asuu (LA) u
3akaBKa3zbe. B UacTHOCTH, PYCCKHH S3BIK HpPHU3HAH
opunmakHEIM B TocymapctBax LIA, wuMerommx
3HAYUTENBHYIO JIONI0 PYCCKOS3BIYHOTO (B OCHOBHOM
PYCCKOTO 110 HAllMOHAIBLHOCTH) HACENCHHUs, KOTOpas B
HacTosiee Bpems coctasisieT B Kazaxcrane 21,5%, B
Keipreizctane — 6,5%. HMeHHO OHM SBISIOTCA
YIIEHAMH BCEX MEXTOCYIApCTBCHHBIX O0BECIUHCHUN
Hapsny c Poccuiickoit @enepanueil. Haumensiyro
BOBJIICYCHHOCTh B  HMHTCTPAlMOHHBIE  IIPOLIECCHI
JNEMOHCTPHUPYIOT Y30eKucTaH, riae okoyio 2% pycCKuX,
n Typkmenncran (3,2%). Tam pycckuit  S3BIK
3aKOHOJATEIHHO TPU3HAH S3BIKOM ME)KHAIIOHAIEHOTO
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OOIICHUS, HO €ro 3Ha4YeHHE B cdepe HAYKH U Poccuiickuii, rme oOyvarorcs okono 20  ThIC.

00pa30BaHus HEBEIIUKO.

IMocne pacmaga CCCP pemorpaduyeckue u
MUrPAlMOHHBIE MPOLECCHl B 3THX CTpaHax MPHBEIH K
3HAQUUTEIbHBIM HM3MEHEHMSIM HX  HAalHMOHAIBHOTO
cocrara [18, c. 102-103]. 3a 25 mer cyBepeHUTETA B
KazaxcTane pe3ko COKpaTHIach OIS CIABSHCKOTO
HaceneHus (PyCcCKUX M YKpPaWHIEB), HEMIIEB M TaTap —
6omee wem Ha 4 muH. 4en. [Ipm 3TOM dYHCIEHHOCTBH
Ka3axoB yBenuymiach Ha 4,7 MiuH. xwureneil. oms
pycckux, coctaBuaBmux B 1989 r. 38%, cokparunach
10 22% oT o01ero yucna xurtenei [1].

[lo nmaHHBIM CTaTUCTHKU BMJHO, YTO CXOIHBIC
MIPOLIECCHl TPOUCXOAMWIN B coceqHeM Kewipreizcrane,
rJie MPEeJCTAaBUTENN TUTYJIBHONW HAllMM B HACTOSILEE
BpEMs  COCTAaBISIIOT TPU  YETBEPTH  HACEICHUS
pecyonuku [12]. Bmecte ¢ Tem, HOJIA PyCCKHX, TIO
HaIlMM TI0/ICYeTaM, COKpaTWIach B 3 pasa, yKpauHIIEB
— B 8 pa3, HemueB — B 12 pa3, tarap — B 31 pa3 [9,
c. 96].

K CY6LGKTI/IBHBIM IpeAnoChlIIKaM MOXXHO
OTHECTH, BO-TICPBLBIX, He6HaI‘OHpI/IﬂTHbIe
TIOJIMTUYCCKUC yciaoBus JUIA pacnpoCcTpaHCHUA

PYCCKOTO s3bIKa, YXYIUIEHHE KOTOPBIX CBS3BIBAIOT C
HadajioM «yKpauHckoro kpmsuca» 2014 roma. C
JpYroit CTOPOHBI, IpOOJIeMa CTaTyca PYCCKOTO SI3bIKa B
VYKkpauHe JIKHT B OCHOBE IIPOJOJDKAIOMICTOCS
KOH(IUKTa. BO-BTOPBIX, COKpPATHJIOCH KOJIHYECTBO
PYCCKOSI3BIYHBIX  00Pa30BaTECNbHBIX YUPEKICHUH U
YXYAOIIIOCh UX MaTepHalibHOe mojoxenne. OmioToM
HAa  TIOCTCOBETCKOM  OCTalOTCS  YUPeXKICHHBIC
coBMmecTHO ¢ Poccuert «CraBsSHCKUE» YHUBEPCHUTETHI:
Ksiprei3cko-Poccuiickuii (KPCY), Poccuiicko-
Tamxukckuii, Poccuiicko-ApmsiHckuii u bemopyccko-

CTYAEHTOB, JIB€ TPETU U3 KOTOPBI — MO poccUiiCKUM
00pa3oBaTeIbHBIM IIPOrPaMMaM.

B kadecTBe mpenmera M3y4deHHMS PYCCKHH SI3BIK
MOCTETICHHO OT POAHOTO HJIM BTOPOTO POJHOTO SI3BIKA
MEPEXOJUT K HMHOCTPAHHOMY SI3BIKY, H3Y4acMOMY
¢daxymeTaTuBHO (B cTpanax bamtum, Asepbaimxane,
I'py3un, Typkmenucrane). HckyccTBeHHBIE
OTPaHWYEHHUsS PYCCKOA3BIYHBIX KOMMYHHKAIIMOHHBIX
pecypcoB 3aMeTHbl B YkpauHe, TypkmeHucrase,
I'py3un u Monnose. 1lo MHEHUIO aHAJIUTUKOB,
MO3UIIMH PYCCKOTO SI3bIKa HAJEKHO 00ECHEYMBAIOTCS
Tonmpko B bemapycu, rme oH  ocTaercs
TOCYAapCTBEHHBIM SI3bIKOM M goMuHHpYeT B CMU.

Pe3ynbraThl OMpocoB OOIIECTBEHHOIO MHEHHS B
CTpaHax IIOCTCOBETCKOTO MpocTpaHcTBa (0e3 cTpaH
Bantun n TypkMeHHH) ToOKa3aiy, YTO HYKHAIOTCS B
3HAaHUM PYCCKOTO  s3bIKa: Juii  paborel  15%
PECIIOHAEHTOB, AN TPOCMOTpa KHHOQHIBMOB U
tenenepenad — 19%. Iloutn Bce onpomenHsie (96%)
BBICKA3aJIN JKEJIaHWE, YTOOBI MX JIETH 3HAIH PYCCKHH
A3bIK, TaK KaK BJIQJiEHHE UM CUHUTACTCH BaXKHBIM
npeumyiectBom [17]. Tlo mammeiM Ha 2011 T,
MPU3HAIOT ce0s1 CBOOOJHO BJIAJCIONIUMHU PYCCKUM
s3pikoM 90% xwuteneit Kazaxcrana, 66% — ApmeHun,
60% — Keipreizcrana, 45% — I'pysun u tombko 23%
Azep0aiimkana (tabmuma 1). [IpeamounTaroT odmieHne
Ha HEM B OCHOBHOM xurenu Kaszaxcrama wu
Ksipreizcrana.

Taoauna 1

Biaaenue pycckum sizbikom B crpanax CHIT (mo ganusim Uneruryra Gallup 2011 r.) [17]

Crpana Bnaneror U3 vux [Ipennounraemslii 361K
pyccKuM si36IKoM (%) cBob6oiHO (%) oOmieHus — pycckuit (%)*

Kaszaxcran 99,9 89,6 68
V306ekucran 99,2 85,3 -
ApmeHns 93,3 66,3 3
Keipreizcran 87,1 60,5 38
I'py3us 78,4 44.8 7
Azepbaiimkan 70,1 22,8 6
TamxukrcTan 68,5 41,2 5
* Tlo manHBIM onpocoB 2007 T.

JlaHHBIE 3TOrO WCCIENOBAHHUSA JAEMOHCTPUPYIOT
3HAYUTENBHBIH  pa3pblB  MEXIy OJKETaHHAMH U
BO3MO’KHOCTSIMH PECIIOHJICHTOB.

To ectp B Kazaxcrane u KsIpreizcrane pycckuii
A3BIK eIle HAXOJUTCSA Ha TOCTaTOYHO BBICOKOM yPOBHE.
Omnako B Asepbaiimkane 47%  ONpPOIICHHBIX
MPU3HAIOT, YTO «OYEHb IUIOXO IMOHHMAIOT PYCCKYIO

peub», B I'py3un takux 6oiee 25%, B Tamxuknuctane —
12%.

Kazaxckuii SI3BIK, obmnagas CTaTyCOM
rOCyJapCTBEHHOTO, (YHKIMOHHPYET B OCHOBHOM B
Ka3aXCKOW 3THUYECKON Cpelie U TaK U HE CTal S3bIKOM
MEXITHHUECKOU KoMMyHHUKarwu [11, . 46]. Pycckue n
Jpyrue HalUOHAJIbHBIE MEHBIIMHCTBA CTPAaHbl He
XOTAT, YTOOBI PYCCKHM SI3BIK M JIPYTUE UX NPHUBBIYHbIE
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CHUMBOJIBI YIIUIM Ha nepudepuro HoBoro odiectsa [6,
c.41] HaruBmzamms (ka3axu3zaunus) CTaJKUBAETCS C
CHWIBHBIMU TMO3UIHUSAMH PYCCKOTO $3bIKA M PYCCKO-
COBETCKOH KyJbTYpBbI, OOPETEHHBIMHU €I1I€ B COBETCKHUIA
MEPUOA W MPOJODKAOUIMMHU IOMHHHPOBATh B CHITY
HMHEPIIMOHHOCTH KyJIbTYPHBIX TIporieccos |7, c. 60].
Pycckuii s13pIk HAMHOIO 4Yalle 3BY4MT B TOPOJE,
MO3TOMY €CThb CTHUMYJ H3Yy4aTh €ro I KapbepHBIX
neneil. BMecte ¢ TeM, Ka3aXxos3bIYUE CTANO0 OCHOBHBIM
CPEACTBOM  COUMAIbHOW  KOMMYHUKAaUWH IS
TIOPKOSI3BIYHBIX HapoJI0B CTpaHsbI (y36ekoB,
azepOaikaHIeB, TYpOK, YHrypoB, nynraH). [To3unun
Ka3aXCKOTO SI3bIKa YKPETUISFOTCS B CBSI3M C MHUTpalUeit
«OpaJIMaHOBY» — ITHUUECKHUX Ka3aXOB-PEIaTPUAHTOB U3
COCEIHUX CTpaH, KOTOphle HE BJIAJCIOT PYCCKUM
si3BIKOM [5, c. 102]. 3omoryxun C.A. oTMmedaer, 4To B
MIOCJIEIHUE TOMABI PYCCKOSI3BIYHBIC POJHUTEIN CTalll

OTAaBaTh JieTed B JIOMIKOJIBHBIE YYPEKACHHS C
BOCIIUTATEISIMU-Ka3axaMd B IEJSIX ~ OCBOCHUS
Pa3roBOPHOTO sI3bIKa TUTYJIbHOM HALlUH.

B coBerckuii nepuoa Ha TeppUTOpUU APMSIHCKOI
CCP cnoxwiack yHUKanbHas OWJIMHTBAJbHAs cpena,
HEeXapakTepHass Ui MOHOHAIMOHAIBHOTO COCTaBa
HaceJIeHHs, MOCKONIBKY B peciyomuke 90% sxureneit
coCTaBIAIM apMmsiHe. [loyTn moOJIOBMHA HaceneHHs
PaBHOILICHHO BIaJelia apMIHCKHM U PYCCKHM S3bIKAMHU,
IIPU 3TOM HEPEOKH ObUTH Cllydad JOMHHUPOBAHUS
MOCNIEAHer0. JTa CUTyalusl MMena MecTo Onarojaps
MIPOBOANMOHM SI3BIKOBO MOJIMTHKE, XOpOIIO
paspaboTaHHOW MeToaMYecKoW Oa3e NpernonaBaHus
pPYCCKOTO sI3blka B CpelHEed W BBICIIEH WIKONaX W
HaJIMYUI0 B ApPMEHHMH BBICOKOKBAJIH(DUIIMPOBAHHBIX
CIICIHATCTOB-PYCHCTOB [4, ¢. 96].

Taoauna 2
KoJsinuecTBo U 10151 )kuTeIell ApMeHHH, IPU3HABIIMX PYCCKHii SI3bIK POaHbIM [16]
Joms Jons Jlons
O6mee yncio [Mpu3namm ot o0rmiero 10 TIPU3HAKY II0JIa 0 MECTY
JKUTEICH PYCCKHIL SI3BIK yycla (%) rpoxuBaHus (%)
(gen.) POIHBIM (Uerr.) JKUTEIeH

(%) MYXK. JKeH. ropon ceno

PA B enom 3018854 23434 33,8 66,2 75,8 24,2

U3 HUX:

apMsiHe 2961801 11861 36,9 63,1 82,7 17,3
YKPaUHIIBI 1176 357 30,4 19,3 80,7 89,9 10,1
pycckue 11911 10466 87,9 31,3 68,7 67,1 32,9
TPEKH 900 88 21,6 78,4 86,4 15,6
ACCHPHMIIBI 2769 81 30,9 69,1 58,0 42,0

TPY3HHBI 617 75 12,2 28,0 72,0 93,3 6,7
€3UbI 35308 79 35,4 64,6 48,1 51,9

HecMoTpss Ha TO, 4TO pycCKUll A3BIK NPU3HAIU
pPOIHBIM MEHee OJHOTO IPOIIEHTa HACENEHHUs, €ero
peanpHBIN CcTaTyc ropasfo Belle mpaBoBoro. He
MpeTeHAys] Ha pOJb TOCYAapCTBEHHOTO $3bIKa, OH
MPOAOIDKAET OCTAaBaThCsI B ApPMEHHH  SI3BIKOM
MEXHAI[HOHAJIIBHOTO OOMIEHUS M MEXKYJIbTypHOH
KOMMYHHUKAIIMA: UM CBOOOAHO BIaAeoT okoio 70%
xurenei [4, c. 99].

B Tamxukucrane, HECMOTpSI HA HOPMY CTaTbu 2
Koucturyunun 1994 r., 3akoH «O rocynapcCTBEHHOM
si3pIke» Ne553 ot 5 okTs6ps 2009 r. mepBoHAYANEHO HE
collepKasl yKa3aHHS Ha CTaTyC PYCCKOIO S3bIKa Kak
s3pIKa  MEXKHAUMOHAIbHOrO  obOmenus.  OpmHako,
YUHTBIBAs CIIOKUBIIYIOCS TIPAaKTHKY OOJBIIMHCTBA
TOCYJapCTBEHHBIX OPTaHOB BECTH JIEIOIPOM3BOICTBO
Ha pyccKoM si3bike, 9 utoHs 2011 1. 3TOT cTaryc ObLT
BO3BparieH [3].

I[lo  nmaHHBIM  mepenucHd  HACENEHUus, B
Tamxukucrane wuucino pycckux k 2010 romy
cokpatuiock B 11 pa3, a ux m0JIsA COCTaBHIAa BCETO
0,5%. KonndecTBO Ta/[)KMKOB BBIpOCio Oojee 4eM B

JBa pa3a, a MX JOJI BMecTe ¢ y30exkamu (BTOpOH IO
YMCIIEHHOCTH  Hamuu)  jgocruriaa  96,5%  [13].
Marepuansl JaHHOW IEPENMCH II0Ka3bIBAIOT, 4YTO
3HaYeHHE PYCCKOTO s3bIKa B KadyecTBe BTOPOTO,
KOTOPBIM  JKHTEIM  BIAQACIOT  CBOOOJHO,  JUIA
HAallMOHAJIbHBIX ~ MEHBUIMHCTB  HeBenuko.  [lpu
COIIOCTABJICHUH ITOKa3aTeNel BIaJCHNs TaJUKUKCKUM H
PYCCKHMM SI3bIKAMU BHJIHO, YTO TOCYJApCTBEHHBIN S3BIK
COXpaHSeT TPUOPHTET M B  KadyecTBEe  S3bIKa
MEXHallMOHaJIbHOTO  oOmieHus. B wactHOCTH,
TaDKUKCKUM S3BIKOM CBOOOIHO BrIaAeroT 52% y30ekoB
(pycckum — 10%), 31% KBIPTBI30B M TYpKMEHOB
(pyccknm — mo 11%). BaxHo yuecTp, 9TO y30€Kw,
KBIPTBI3bl U TYPKMEHBI COCTABISIFOT B COBOKYITHOCTH
6omee | muH. xutenel crpansl (okoio 16%). Tombko
CpeIu TaTap, YUCICHHOCTh KOTOPBIX MO pe3yibTaTaM
nepenucu Bcero 6,5 Thic. dHel., JA0Is CBOOOITHO
BJIAJICIONINX PYCCKHM SI3BIKOM BJIBO€ OOJIbIIE, UYeM
TaJPKUKCKUM (45 mpotus 23%) [10].

Pacnpoctpanenue pycckoro sizplka B COBETCKHUIL
Mepruos  MPOMCXOJWIO  KaKk [0 BIMSTHHEM
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TeOMONUTHYCCKUX (HAKTOPOB, B PE3yjbTare NCUCTBUS
amMUHHUCTPATHBHBIX METOAOB, TaKk H 3a CUerT
LEICHAMPABICHHON  TOCYAAapCTBEHHOW  MOJNUTUKH
CCCP mno mpenoctaBieHUI0 00pa30BaTENbHBIX YCIYT
HHOCTpaHHBIM cTyzneHTaM. Okomo 1 MIH. denoBek
TIOJTYYIHIIA TUTUIOMBI COBETCKUX BY30B [8 c. 99].

B mHacrtosimee Bpemst B Bysax Poccum Taroke
00y4aroTcs CTYAEHTHI U3 3apyOEXHBIX CTpaH, IpHYEM
JBE TPETH W3 HHUX MPUXOAUTCS Ha TOCYAapcTBa
LenTpanpHoit A3uu (Tabm. 4).

Ta6auna 3
YncIeHHOCTh HHOCTPAHHBIX TPaKaaH, o0yvyaBiuxcs B By3ax Poccun [16, c. 19, 26]
2012/2013 yueOHblit rox 2013/2014 yueOHblii roa
Hons ot Jons ot

Crpana KomnuectBo o01ero yucna Konmuecto ob1ero yucia

CTYZCHTOB (9eII.) HWHOCTPaHHBIX CTYACHTOB (4ed.) WHOCTPaHHBIX

ctynenToB (%) ctynenToB (%)
ApmeHnns 4934 7,1 5479 6,8
AzepOaiimkan 2058 3,0 2639 3,3
I'py3us 936 1,3 977 1,2
Kazaxcran 23656 33,9 27524 34,0
Keipreizcran 2627 3,8 3591 4.4
TamKkuKAcTaH 5660 8,1 6561 8,1
TypKkMeHHCTaH 10954 15,7 12114 15,0
V306exkucran 5605 8,0 6288 7,8

[IpuMewarensHO, YTO TPEeTh OT OOIMIETO dYHCcia
WHOCTPAHHBIX CTYJIEHTOB SBJISIOTCS Tpa)KAaHaMu
Kazaxcrana, TeppuTOpHaNbHO TNPHUMBIKAIOIIETO K
rpanunaM P® u B HanOobIICH CTEIEHH BOBICUYCHHOTO
B MHTerparoHHble npouecchl B pamkax CHI', EADC u
TamoxenHoro coro3a. OmHako Oojiee OJHOW MATOMN
4yacTHu CTYACHTOB-MHOCTPAHIICB MpCACTaBIAOT
Typkmenuctad #u  Y30ekuctaH — TOCYAapCTBa,
MPOSBIISIIONIUE O0Jiee HE3aBUCHMYIO MOJIUTHKY, B TOM
4HCcIIe U B SI3BIKOBOM cdepe.

C opnHOIl CcTOpPOHBI, aOCONIOTHBIE MOKA3aTeIH
YHUCJIEHHOCTH CTYZI€HTOB-MHOCTPAHLIEB JIal0T
BO3MOKHOCTh HaJIESThCS, YTO OYIYIIHE BBITYCKHUKH
POCCHICKMX BY30B, BEPHYBIUMCh Ha POJAMHY, CMOTYT
MIPEYMHOXXUTh POJIb U 3HAUYEHHE PYCCKOro s3bIKa B
cBoux  rocygapctBax. C  npyroid  CTOpPOHBI,
CTaTUCTUYCCKUEC JaHHBIE HE TIIO3BOJAKOT YTOYHUTD,
KakKoBa cpeau HHUX J0JIsL Hpe}ICTaBI/ITeHeﬁ
PYCCKOA3BIYHOI'O MCHBIINHCTBA, TMOJIYYaromiero B
Poccun obpa3oBanme Ha pPOJHOM [UIS HHX S3BIKE.

References:

1. (2014) Agentstvo Respubliki Kazahstan po
statistike. Seriya 15. Demografiya. Chislennost'
naseleniya Respubliki Kazahstan po otdel'nym
ehtnosam na nachalo 2014 g. Astana, 2014.

BaxupiM mnpencTaBisercs U TO, UYTO IOIY4YEHHE
poccuiickoro mumiIoMa 00 0O0pa3oBaHHU IIOBBIIIACT
[IaHCH OyIyIIUX CIICIIHAUCTOB OCTAaThCS PadOTaTh B
Poccun wnm Kazaxcrane, akTHBHO NPUHUMAIOIINX
TPYJOBBIX MUTPAHTOB U3 COCETHUX CTPaH.

HccnenoBanue Tmokaszajno, 4YTO HECMOTpsS Ha
COKpaIlleHHe OSTHOJWHTBUCTHYECKOTO MPOCTPAHCTBA
PYCCKOTO SI3bIKa, HAUOOJIBIIINE IIAHCHI JJIS1 COXPAHCHUS
€ro Ha TIOCTCOBETCKOM ocTalTcsi y PecnyOmmku
Kazaxcran. BaxnHbIMu NOpeanoceUikaMu MJisi 3TOTO
CTaJu: 3HAYUTEIIbHAS JTOJISA PYCCKOSI3BIYHOTO
HaCeNeHHs, OQUIMATBHBIH CTaTyC PYCCKOTO sI3bIKa U
nocJiefioBaTeabHas MOJIUTHKA UHTerpauuu ¢ Poccuei.
Kax  mpeacraBnsiercsi,  NOCTENEHHas  U30JIALHUA
oTIeNbHbIX cTpaH LlenTpanbHoi A3uun U 3akaBKasbsl OT
JOCTIDKEHHH PYCCKOW KyJBTYpHl, 00pa3oBaHHsA U
HAyYHOTO  3HAHMA  MOPEMSATCTBYET  JATbHEUITUM
WHTETPAIlMOHHBIM TpOIlecCaM B PETHOHE, a TaKkKe
JIeTalin3alliy U MOJIYYEHUIO TOCTOWHOTO MECTa pabOThI
TPYJOBBIMU MUTPAHTAMH.

2. Bejshenbaeva AR (2015) «Tradicionalizmy i
«modernizm»  kyrgyzskoj identichnosti //
Strategiya. 2015. Ne 1 (3). pp. 19-31.

3. (2014) V Tadzhikistane russkomu yazyku
vernuli ~ prezhnij  status //  Available:

ISPC Modern research and development,
Philadelphia, USA

61

THOMSON REUTERS

Indexed in Thomson Reuters




| ISRA (India) = 1.344
{ 1SI (Dubai, UAE) = 0.829

| SIS (USA) =0.912 | ICV (Poland)  =6.630

L JIF =1.500 |

{ PHHII (Russia) = 0.179

Impact Factor: | g ¢ (australia) = 0356 | ESJI (KZ) = 1.042

SJIF (Morocco) = 2.031

10.

11.

12.

www.L enta.ru/news/2011/06/09/Russian
(Accessed 20.06.2014).

Dashyan N (2012) Status russkogo yazyka i
problemy bilingvizma v Armenii // Slovo.ru:
Baltijskij akcent. 2012. Vyp. 2. pp. 96-99.
Zolotuhin  SA (2012) Osobennosti adaptacii
russkih v Kazahstane // Socis. 2012. Ne 2. pp.
99-103.

Kadyrzhanov R (2012) Problemy issledovaniya
ehtnokul'turnogo simvolizma i nacional'noj
identichnosti Kazahstana / Adam oslemi—Mir
cheloveka. 2012. Ne 3 (53). pp. 34-41.
Kadyrzhanov R (2013) Social'no-politicheskie
problemy kazahskogo yazyka i ehtnokul'turnyj
simvolizm Kazahstana // Adam olemi—Mir
cheloveka. 2013. Ne 2 (56). pp. 53-62.
Medvedeva TA (2014) Znachenie yazykovogo
faktora v sovremennom mire // Latinskaya
Amerika. 2014. Ne 8. pp. 97-107.

Molodov OB (2014) Problemy identifikacii
naseleniya Kazahstana i Kyrgyzstana // Socium
ivlast'. 2014. Ne 6 (50). pp. 95-102.

Molodov OB (2015) Russkij yazyk v stranah
Central'noj  Azii: sravnitel'nyj aspekt //
Aktual'nye problemy mnogoyazychiya v
Respublike Uzbekistan: materialy
respublikanskoj nauchno-prakticheskoj
konferencii. — Fergana: FGU, 2015. pp. 44-49.
Narbekova G (2012) Nacional'noe stroitel'stvo i
kul'turnaya identichnost' Kazahstana // Adam
olemi—Mir cheloveka. 2012. Ne 3 (53). pp. 43—
50.

(2014) Nacional'nyj statisticheskij komitet
Kyrgyzskoj respubliki I Available:
http://stat.ka/ (Accessed 20.07.2014).

Available: (Accessed: 20.09.2015).

etal.

13.

14.

15.

16.

17.

18.

(2012) Nacional'nyj sostav, vladenie yazykami i
grazhdanstvo naseleniya Respubliki
Tadzhikistan. T. 3. Dushanbe: Agentstvo po
statistike pri Prezidente Respubliki
Tadzhikistan, 2012. — 537 p.

(2014) Obuchenie inostrannyh grazhdan v
vysshih  uchebnyh zavedeniyah Rossijskoj
Federacii: statisticheskij sbornik. Vyp. 11.
Moscow: Centr sociologicheskih issledovanij,
2014. - 200 .

Purynycheva GM, Shagaeva MI (2011)
Yazykovoe prostranstvo Rossii:
metodologicheskij analiz 1 Vestnik
Chuvashskogo universiteta. 2011. Ne 1. pp.
150-154.

(2013)  Rezul'taty = perepisi  naseleniya
Respubliki ~ Armeniya 2011 g. Erevan:
Nacional'naya statisticheskaya sluzhba RA,
2013.

(2015) Russkij yazyk v Srednej Azii i
Zakavkaz'e dolgo ne proderzhitsya // Available:
http://www.iarex.ru/articles/34194.html
(Accessed 2.07.2015).

(2009)  Sociokul'turnye aspekty razvitiya
territorii / A. A. Shabunova, K.A. Gulin, N.A.
Okulova [i dr.]. Vologda: ISEHRT RAN, 2009.
—130p.

ISPC Modern research and development,
Philadelphia, USA

62

THOMSON REUTERS

Indexed in Thomson Reuters



http://www.lenta.ru/news/2011/06/09/Russian
http://stat.kg/
http://www.iarex.ru/articles/34194.html

| ISRA (India) = 1.344 | SIS (USA) =0.912 | ICV (Poland)  =6.630
{ IS (Dubai, UAE) = 0.829 | PHHII (Russia) = 0.179 |

Impact Factor: | g ¢ (australia) = 0356 | ESJI (KZ) = 1.042
L JIF =1.500 | SJIF (Morocco) = 2.031
SOI: 1.1/TAS DOI: 10.15863/TAS Aleksandr Nikolayevich Semernin
International Scientific Journal Candidate of technical sciences, Professor, Chief of
i . . «Transport equipment and technologies» department,
Theoretical & Applied Science Taraz State University named after M.Kh. Dulati,
Kazakhstan
p-1SSN: 2308-4944 (print)  e-1SSN: 2409-0085 (online) Semerninl954@mail.ru

Nikolay Aleksandrovich Semernin

Master of technological machines and equipment,
Lecturer of «Transport equipment and technologies»
department,

Year: 2015 Issue: 09  Volume: 29

Published: 30.09.2015 http://T-Science.org

Taraz State University named after M.Kh. Dulati,
SECTION 27. Transport. Kazakhstan
Semernin.nik@mail.ru

Dilshot Arifovich Shamahmudov

Master student of «Transport equipment and
technologies» department,

Taraz State University named after M.Kh. Dulati,
Kazakhstan

s d_a_1993@mail.ru

SUBSTANTIATION OF DEVELOPMENT OF THE VOLUMETRIC-TYPE
FUEL-WATER FILTER FOR FILTRATION OF DIESEL FUELS

Abstract: The first and second parts of this article provide the information about the most common methods of
fuel filtration from mechanical impurities and water. The third part is devoted to the calculation of the design
parameters of the fuel-water filters of any sizes. The results of experimental studies of prototypes of the filters are
presented in the fourth part of the article. The general conclusions and recommendations on the use of the fuel-
water filters are given in the end of the article.

Key words: diesel fuel, fuel filtration, dewatering element, fuel-water filter.

Language: Russian

Citation: Semernin AN, Semernin NA, Shamahmudov DA (2015) SUBSTANTIATION OF
DEVELOPMENT OF THE VOLUMETRIC-TYPE FUEL-WATER FILTER FOR FILTRATION OF DIESEL
FUELS. ISJ Theoretical & Applied Science 09 (29): 63-71.

Soi: http://s-0-i.0rg/1.1/TAS-09-29-15  Doi: &os¥ef http://dx.doi.org/10.15863/TAS.2015.09.29.15

V]IK 62-731

OBOCHOBAHMHME PA3PABOTKH ®UJIBTPA-BOJOOTAEJUTEJIA OFbEMHOI'O TUITA JTJIA
OUIBTPAIIUN JU3EJBHOI'O TOIIJINBA

Annomayusn:. B nepsoii u 6mopoil uacmsx OaMHOU CMAMbU NPUBOOAMCS CEeOeHUs O Haubolee
PACHPOCMPAHEHHBIX CROCOOAX QUALMPAYUY MONIUEA OM MEXAHUYECKUX npumecei u 600vl. Ipemvs uacmo
noceawjena paciemy KOHCMPYKMUGHLIX NApamempos Guibmpos-eo0oomoenumenel 106020 munopamepa. B
uemeepmou Yacmu Ccmamvy npusedenvl pe3yibmamyvl IKCNEPUMEHMNANLHBIX UCCIeO08aHULl ONbIMHBIX 00pPA31Y08
Qunempos. B 3axniouenuu danvl oduue 66180061 U PEKOMEHOAYUU O NPUMEHEHUIO PUNLMPOE-80000moenumeneii.

Kniouesvle cnoea. ousenvnoe monauso, Quibmpayus MOnIued, 80000MOENAIOWUL dNeMeHm, Guibmp-
60000moenumens.

1. BBenenne 3 PEeKTHBHBIX  CPEACTB  OYUCTKUA  JHU3EIHLHOTO
D¢ pexTHBHOCTD paboTsl JIU3EIBHBIX TOIIMBA OT BOABI MPEJICTABISAIOT AKTYaJIbHYIO
JIBUTarejied, WX MOIIHOCTHBIE IIOKa3aTelu U 3amauy [1, 2].
HAJIeKHOCTh 3aBUCAT OT TEXHUUYECKOIO COCTOSIHHUSA
TOIIMBHOMN arnmnaparypsl JIBUTaTENe. 2. I'paBuTannonnoe OTCTaNBaHHE
OKOHOMUYECKUE 3aTparsl, CBsI3aHHbIE c JAU3eJIbHBIX TOILIMB
MOBBIIEHHBIM ~ HW3HOCOM  JeTajed  TOIUIMBHOW OTcranBaHWe WIH CEAUMEHTAIUS, SBISCTCS
amnmaparypbl, ¢ YBEJIWYCHHBIM PacxoJIOM TOIUIMBA, Hamboyiee TPOCTBIM  CIOCOOOM  00E3BOKMBAHUSA
3HAYUTEIBHBIM KOJIMYECTBOM OTKa30B B IPOIECCE UX TOIUTMB. YJajeHue CBOOOAHOM BOABI W3 TOILIMBA

paboTBl, OYEHb BENIMKH, MOITOMY pa3paboTKa
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OCYIIECTBIISICTCS. MYTEM OCAKACHHS Kameidb BOJBI
0T ICHCTBHEM TPABUTAIMOHHOM cHuIbl [1, 2, 5].

Jns  ompenmeneHUs  CKOPOCTH  OCaKICHHUS
9acTUI[ BOABI B IMOJ€ TIPaBUTALUU  MOXKHO
UCIIOJIb30BaTh cienyromryro hopmyny [1, 2]:

*d2*
VMZ%,M/C 1)
A,
rae g — yckopeHue cBOOOJHOrO maaeHus, m/c?; d —
JUaMeTp KaIuld, M; pPs pPm — COOTBETCTBEHHO
IJIOTHOCTh  BOABI M TOIUIMBA, KI/MS, iy —

JIMHAMHYECKAs BA3KOCTh TOILIUBA, H*c/M?,

CoBpeMeHHBIE TPEJCTaBICHHS O IPOILEccax
MPOTEKAOIUX TNPH 00C3BOKUBAHUM  JHU3CIBHBIX
TOIUIMUB METOJOM TPABHTAIIMOHHOTO OTCTAHBAHUSI
M3TI0KeHBI B [1, 5].

2. CoBpeMeHHble  NPeACTABJEHHUS O
MeXxaHu3Me 00e3BO:KMBAaHHUSl TOIUIMB NOPHCTHIMHM
KOAaryJIMpyIIUMH NeperopoaKkaMu

B COOTBETCTBUU c COBPEMEHHBIMH
MpeICTaBICHUSIMH MEXaHHU3M 00€3BOKMBaHUSA
TOIUIMB KOAryJHUpyoIlleld Meperopoakoil BKIIOYAET
cleayoomme STaIbL: MPUOJIMKCHUE u
COTNPUKOCHOBEHHE MUKPOKATIEh BOJIbI C BOJIOKHAMU;
BBITECHEHHE  MHKpOKAaIJIed  BOAbl  TOIJIMBHOM
IVIEHKOM C  TOBEPXHOCTH  BOJIOKHA;  aAre3HI0
MUKpPOKAaIUIM BOJbl K BOJIOKHY; KOQIMCLEHLHIO
MUKpOKameslb BOJbl, NPWIMIIIMX K BOJOKHY C
MUKpOKAIUIAMM, HaXOASILUMMUCS B TIOTOKE; OTPHIB
KallId C  [OBEPXHOCTH  BOJIOKHA;  TEUYEHHE
BOJIOTOIUTUBHOW AMYIBCUU Yepe3 KOaryJupyIOUIYIo
MEPETOPOJIKY; OCAXKICHUE Karelb BOABl B OTCTOMHUK
[4, 6].

BoiTecHeHue TOMJIMBHOMI
TMIOBEPXHOCTH BOJIOKHA.

AJre3usi MUKPOKAIUIA BOJBI K BOJIOKHY MOXKET
MPOU30MTH TOJBKO TOTAA, KOTAa MEXIy HUMH HET
TOIUIMBHOM IMEHKU. [loaTOMYy, Kamis BOABI TOJIKHA
BBITECHUTh TOIUIMBHYIO IUIEHKY C BOJIOKHAa U
CMOYUTH  €ro. OTOT TMpPOLECC 3aBUCUT  OT
MOBEPXHOCTHBIX CBOMCTB BOJIOKHA [1, 2].

TomumBHas IEHKa JIOBOJIBHO JIETKO
cMmemiaercss ¢ TUAPOMUIBHBIX — MOBEPXHOCTEH
(cTekno, XJIOMOK), 3HAYUTEIbHO TpPyAHEE — C
ruapohOOHBIX, o0amaromux HU3KOU
MMOBEPXHOCTHOU SHeprueit (TeaoH, MOTUITHIIEH).

IIpouecc BbITECHEHHsI TOIUIMBHOW IUIEHKH
HAYMHAETCS C yMEHBIIEHUS €€ TONIIUHBL, Y
MAJIOBSI3KHX TOIUIMB OHAa MOXET ObITh MeHee 0,5
MKkM. [Ipu KoaJMCUEHUUH MPOMEXKYTOK BpPEMEHH
MEXIYy COINPUKOCHOBEHHWEM KaIUIM C BOJIOKHOM U
pa3pbIBOM TOTUIMBHOM MIEHKU JIOCTUTAeT
HECKOJIbKMX CEeKYHJI U Aake MUHYT [7].

YCTaHOBIIEHO, YTO BpeMsS CTEKaHHs TUIEHKH
MPOMOPIIMOHAIILHO BEJMUUHE pajyca Karuld BOJIBI,
YMHOKEHHOH Ha 1,5, TO ecTh BpeMs CTEKaHUS
IJIEHKK B TMEPBOHAYAIBHBIN IEpPHOJ, KOT/a Karliu
BOJIBI MaJjibl, HE BBI3BIBAET CYIIECTBEHHOTO BIIMSHHUS

IVICHKH C

Ha TIPOJOJDKHUTENFHOCTh WX TIPUCOSAWHEHHS K
BOJIOKHAM HWJIM K JPYTHM KaIUDIM, 3aIep>KHBaEMbIM
HAa BOJIOKHAX. BIociencTBum BpeMsl CTEKaHHA
TOIUIMBHOM  TUIEHKM  BO3pacTaeT, TaK  Kak
CKOAryJIMpOBaBIIAsiCs BOJA IPEICTABISET COO0Oi
KpYIHbIE KaIUTW W JJIsl YAAJIEeHHs TOIIMBHON TUIEHKH
TpeOyeTcsl 3HAYUTEIBHO OOJBLIME TMPOMEKYTKH
BpEMEHHM, 4YeM  JUIi  MHKpOKameilb  BOJHI,
COJIEP KAIIIXCS B HCXOTHOM TorrmBe [8].

AfAre3uss KamiM BOAbI K TMOBEPXHOCTH
BOJIOKHA.

Ilocne BbITECHEHWS TOIUIMBHOM IUIEHKU C
BOJIOKHa HAYMHAETCS MPOILECC aAre3NH KaIlld BOJBI
K €ro TOBEpXHOCTH. ANre3Wss Kaibld BOABI K
TIOBEPXHOCTH BOJIOKOH Koarynupyomein
MePErOpOAKH TPOUCXOANUT 32 CYET YMEHBIICHHS
CBOOO/IHOM SHEpPruM Ha MOBEPXHOCTH pasjiena TPEX
¢asz [9].

Jlnst  ycTaHOBJIGHHsT  BIIMSIHUSL — Pa3lIMuHBIX
(aKTOpOB Ha aJre3ur0 Karuiyd BOJbI K MOBEPXHOCTH
OOBIYHO PAacCMATPUBAIOT ATOT MPOIECC HA IDIOCKOM,
chepruiecKoil U MITHHIPHICCKON TTOBEPXHOCTSIX .

B Tpéxpa3HBIX ~ CHCTeMaxX  CBOOOAHAs
MTOBEPXHOCTHAS PHEPTHUS Ha TPAHHIIE Pa3leNna MexKIy
JKUJIKOCTBI0O W TUTOCKON TBEPHOH MOBEPXHOCTHIO B
PaBHOBECHOM COCTOSHHH PaBHa!

F=0*S 2)
I7ie 0 — MOBEPXHOCTHOE HATSDKEHHUE KHUIKOCTH, H/Mm;
S — miomwaak CONPUKOCHOBEHUS JKUAKOCTH H
TBEPOH TIOBEPXHOCTH, M2

Coepuueckas Karuis BOJIBI nocie
CONPUKOCHOBEHHUS PACTEKaeTCs Ha IJIOCKOM TBEPIOH
MTOBEPXHOCTH H JIOCTUTAET PAaBHOBECHOTO COCTOSHHS
¢ KpaeBeIM yritom 6 (puc. 1).

[Ipu sToM nmeet mecto cooTHowenue [10]:

c, -0,=0,%0 3)

oo
TI€ Opm One Oem — MEXK(Pa3HOE HATKEHHE,
COOTBETCTBEHHO, HA IPAHUILIE Pa3JIENa «IIOBEPXHOCTh
— TOIUIUBO», «IIOBEPXHOCTh — BOAA» U «BOJA —
TOIUIUBO.
Ha ocHoBanuu Qopmynsl (2) cBobGoaHas
MIOBEPXHOCTHAsI DHEPIHA HA MOBEPXHOCTH pa3fiena:
- JI0 aATE€3UH:
F,=0,,%S,+0,,*S,, @
- Hocje aAre3uu:
F=o0,%S,.,%0,%S, ()
Torma ymeHbllleHHEe CBOOOJHON JHEpPruu B
pe3ynbrare aAre3uy Kamuld BOJABI K IOBEPXHOCTHU
MOJKHO OIPENENIUTh U3 BBIPAXKECHUI:

m

AF 1 L
— :1-—*[2*(1-0059)2 *(2 +0039)F
o,,*S, 2
(6)
1
S 2 8
— (7)

S, (1-cosd)*(2+cosb)?
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AF S, M Kamaer BOABI BCIEACTBHE €€ aare3suu K

rae 5 *S' S - COOTBETCTBECHHO TOBEPXHOCTH JIsl KpaeBhIX yriaos ot 0 1o 180°,

om0 5 . Takum o6pasom, u3 Bepakenuii (6) u (7)
OTHOCHTeHLHO? YMCHBIICHHC CBOOOZHOM CleyeT, 4YTO aire3usi Kalid BOJABI K IUIOCKOM
TMMOBEPXHOCTHOU OHCPIrun u OTHOCHUTCJIIbHOC TBépZ[Oﬁ I10BEPXHOCTH ompeeseTcs JIMIIE

HN3MCHCHUC MOBCPXHOCTU pazaciia MEKAYy TOILIMBOM

CBOMCTBaMH 3TOU MOBEPXHOCTU, TO €CTh BEIMYUHOMN
KpaeBoro yria.

=i
R
GaPa S0, 0, 9,98

Pl/lcyHOR 1 — PaBHOBeCHOE COCTOSIHME KAILIH HA NMOBEPXHOCTH.
a — IIJIOCKas MOBEPXHOCTD; 0-— cq)epnqeucaﬂ MOBEPXHOCTb; B — HWJIHMHIPUIECCKasA MOBEPXHOCTH

YcraHOBIIEHO, 4TO opmyna (2) cpaBeaiBa U
UL Cchydas airesud Kamim Ha  cdepuyueckon
noBepxHoctd. Ha  pucynke 1.0  mokasaHo
pPaBHOBECHOE  COCTOSIHUE Kallli Ha  TBEpAOU
cepruyuecKoii MIOBEPXHOCTH C KPACBBIM YIIIOM 0.
Jns  cheprdeckoil HOBEPXHOCTH YpaBHEHHUS
UMEIOT BU:
AF 1 r*(2*r-y) R*x*cosd
c,,*S, 2r}

6 0
S _I*(2*r-y)
S 2*r?
rzie o — OTHOCUTENbHBIN painyC KaIlld, M.
CnenoBarenbHO, aAre3ust Kaliid BOJBl K
cepuueckoil  IOBEPXHOCTH  yMEHBIIAETCA  C
YMEHBIICHUEM JAHaMeTpa Kaluldi U yBEJIUYEHUEM
kpaeBoro yria. OTHOCHUTENBHOE  yMEHBILIEHUE
cBOOOAHOMN MIOBEPXHOCTHON SHEpPIrun Ha
ceprdeckoil TOBEPXHOCTH TPH aare3suu K Her
Karlesb BOJIBI MEHBIIIE, YeM Ha IIocKoi [1, 2].

®)

)

0

[Ipu anre3mn Kammu BOABI K LIIMHAPHYECKON
MTOBEPXHOCTH (puc. 1.), OTHOCHTEIIFHOE
YMEHBIIICHHE CBOOOJHOW MOBEPXHOCTHOH JHEPTHH
AMEEeT TPOMEKYTOYHOE 3HAueHWe, HaxOIsImeecs
MEXIy TOKa3aTeNIMH IS TUTOCKOH M CeprUIecKon
noBepxHocrel [8].

Takum o00pa3oM, K3 TPOBEIEHHOTO aHaIN3a
mpoliecca aare3uu cleayer, uro [1, 2, 13, 15]:

- 2(Q¢EeKTUBHOCTh aATe3UN KaIld BOJBI K
BOJIOKHY  ONpEAeNsieTCs €ro  IOBEPXHOCTHBIMHU
cBodictBamu (yriaoM 6) W JUaMeTpoM, a TakKe
pa3MepoM KaIlIi BOJIBI;

- YeM MeEHbIEe JUaMeTp BOJOKHa M OoJjblie
pasMep Karuid, TeM OBICTpee NPOUCXOIUT aJre3us
KaIlJd K MOBEPXHOCTHU BOJIOKHA.

CrnenoBarenbHO, npu paspaboTtke
KOaryJIMpymomux  3JeMEHTOB it QuibTpa-
BOJOOTACTUTEII, HE00X0IUMO YYUTBIBATD

TTOBECPXHOCTHBIC CBOMCTBaA BOJIOKOH, TaK KaK OT HX
MIPaBUIIBHOTO 1'[0}160})8. BO MHOI'OM 3aBHUCHUT ITPOLECC
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aare3suu Hu 3¢ (eKTHBHOCTH KOAJIMCLIEHINH paszeseHuss SMyJbCUN BO3pAacTaeT C YMEHbLIEHUEM
MHUKpPOKAIeINb BOJBI B BOJIOKHHUCTOM cJioe [2]. JIraMeTpa BOJIOKOH [8].
Koanncueﬂum{ KaleJib BOJbI B OprlB KaleJjb BOJbI C MOBEPXHOCTH
KOaryJaupymouiei neperopojake. BOJIOKHA.
HpI/I 0663B0>KI/IBaHPII/I TOILJIUB MCXaHU3M HpI/I JOCTUXKCHUHN onpeaenéHme KPUTUYCCKUX
KOAJIMCLICHIIUN KaIlecjib BOJbI B Koaryﬂnpy}omeﬁ pasMepoB KaIluida Inoza L[eﬁCTBHeM

MeperopojiKe 3aBHCHUT OT UX pa3Mepa, B CBA3U C UeM
pas3MyaroT JBa BHIA dMYJIbCHU BOJBI B TOIIMBE —
NEePBUYHYIO, COCTOSIIYI0O W3 MHKpPOKAIelb BOMIBI
muamerpoM 10 MKM u Oojee, W BTOPUYHYIO,
COCTOAIIYI0 W3  MHKpOKamenb, OOJBIIMHCTBO
KOTOPBIX MIMeeT nuameTp MeHee 1 MM [8].

Koanucnenmus Kareb, COCTAaBJISFOLIINX
MNEPBUYHYIO0 3MYJIbCHIO, MPOUCXOAUT MO JABYM
MeXaHU3MaM.

B mepBoM ciydae KamiuM KOaryJlupyroTcs Ha
CMauuBacMON MMH TIOBEPXHOCTH BOJIOKHHCTOTO
MaTepHaia, oopa3ys *KUIKOCTHYIO IUNIEHKY, KOTOpas
CTeKaeT IO Hapy>KHON MOBEPXHOCTH MEPErOPOAKH.

Bo BTOpOM cityyae IpOUCXOAUT MEXKareabHast

KOAJIMCIICHITHS B opax KOaryJlIupyromen
MEpEeropoAKH, B 3TOM CiIydyac BOJIOKHA HE
CMa4YHBaIOTCH.

D¢ hEeKTUBHOCTD OTAEIEHUS Kallellb BOABI HMX
MEPBUYHBIX SMYJIBCUH ONpPENEISIETCs] OTHOIICHHUEM
CpPEeHMX JOMaMETPOB  Kalelb Ha BXOAE B
KOaryJupyollyio NeperopoiKy M Ha BBIXOZE U3 Heé
U 3aBUCUT OT MEXaHHM3Ma KoalnucueHnuu. OOBIYHO
3(h(GHEeKTUBHOCTh OTICICHHS Kareidb BOJBI BEHIIIC,
eCIi OHM CMa4yHuBalOT BoJIOKHA. Ilpu BBIGOpE
BOJIOKOH OCHOBHOE€ 3HaueHHE NPUAAETCS CTPYKTYpe
BOJIOKHHCTOTO CJIOSI, TIOPBI KOTOPOTO IOJIKHBI OBITH
HE MEHee pa3Mepa MOCTYMAOMUX Kalelb, TO eCTh
HEOOXOMMO YUYHUTHIBATH BO3MOXKHOCTH JIPOOIIEHUS
Kalenb BOJABI B pe3yJbTaTe INPsIMOTO ynxapa o0
BOJIOKHA.

IMosToMy, mTpu  oOnTHMH3aLIMH  Hpolecca
00€3BO’KMBAaHUS TOIUIMBA CYIIECTBEHHYIO POJb
UTpaeT MPaBUIBHBIN BHIOOP MOPHCTOM BOJIOKHUCTOM
CTPYKTYPBI KOaryJiupytolei neperopoku [1, 2].

MexaHu3m KOQJTUCIICHITIH BTOPUYHBIX
IMYIbCUI 3HAYUTETHHO OTINYaeTCs oT
PacCMOTPEHHBIX BBIIIE U 3aKII0YACTCA B TOM, YTO B
Havajie TIPOUCXOJNT AATe3Ms KAl K IOBEPXHOCTH
BOJIOKHA W JIMIIb 3aTeM €€ KOAIMCIEHIHS C APYrou
kareil. KoneuHol 3anmadeif, nocrturaemod mpu
KOAJIMCICHIIMMA  Kamneldb BOABl W3  BTOPHUYHBIX
SMYJBCHH, SIBISIETCSI YBEIMUYCHHE HX Pa3MepoB JI0
TaKOTO  YPOBHS, TPH KOTOPOM HX  MOXKHO
paccMaTpuBaTh ~ KaK  I[EPBUYHYIO  3OMYIBCHIO.
Paznenenue BTOpUYHBIX SMYJIbCUN B IOPUCTOM CIIOE
Oonee SPQPEKTUBHO B CHUCTEMAaxX C BBICOKHM
MeX(}a3HbIM HaTsDKEHHEM M OOJBIION Pa3HOCTHIO
IUTOTHOCTEH BOZABI M TOIUIHMBA. [Ipm 3TOM 0COOGEHHO
BaXKE€H BBIOOD BOJIOKOH KOaryJnupyomein
neperopoaku. Haunbonee 3¢ (hexTHBHBIME SIBIAIOTCS
MOPUCTBIE Cpe/lbl U3 TOHKHUX BOJIOKOH C OOJNBIION
mepoxoBatoctelo. [Ipu  stom  addexTuBHOCTD

THJPOJMHAMUYECKOW CHIIBI IOTOKa M COOCTBEHHOM
Macchl CpbIBaeTCs C TIOBEPXHOCTH BOJIOKHA |
BBIHOCHTCS W3 BOJOKHHCTOI'O MOPHUCTOTO CJOS B
OTCTOHHYIO  30HY, THAE BCICICTBHE pPE3KOr0o
YMEHBIICHUSI CKOPOCTH W M3MCHEHHS HAIPABICHHS
MMOTOKA OCaXKJIAETCS B OTCTOWHUK [6, 11].

Kputnaeckyto ckopocts motoka (V.p), epenan
nasieHus (AP,,) n 066éM xarumh (U,y), IPH KOTOPBIX
Karuisi CPbIBAaeTCsl C BOJIOKHA, MOYKHO OIPE/CIUTD I10
bopmynam [16]:

K, , [I"*(o,-0,+0,,*Cc0s0)"-

Vo=

YoouFS,*L Y-Ut*gi*(p,-p,)’

(10)

— 1 *

K *(p, P)*Y (11)
*P*(o -0, +0., *CosO*K,)? -V * 1 *SZ*

1 [I”*(s,-0, +0,,*c0s0) -

4P, = (12)

S, V-U*g**(p,-p,)’
roe K, — k0o3pPUIneHT TPOHHUIIAEMOCTH, M% U —
00BEM Karm, M%; S, — MOMEPEYHOE CEUEHUE MOPHI,
Mm% | — mepuMeTp CONMPMKOCHOBEHMS Karuld C
MTOBEPXHOCTHIO BOJIOKHA, M.

Amnanu3 ypaBaenwuii (10-12) nokassiBaer, 4To ¢
yBennuenneM mepumerpa (I)  compukocHOBeHHS
KalUld C BOJOKHOM, IEPEYHCICHHBIE II0Ka3aTeIH
BO3PACTAIOT.

CrenoBarenbHO, Ui YMEHBIICHUS  yCWINS
OTpbIBA KaIUIM C IIOBEPXHOCTH BOJIOKHA, BaXXKHYIO
pOJb WIrpaeT MNPaBWIBHBIA BBIOOP BOJIOKOH IS
Koaryaupytouieit neperopoaxu [1, 2].

TeyeHue BOAOTOIJIMBHON 3MYJbCHH 4epe3
KOaryJupymouy1o neperopoaxy.

TeueHrne BOJOTOIUIMBHOM AMYJbCUM 4Yepe3
KOaryJupyouryio IeperopoIky npeacTaBisieT co0oi
COBMECTHOE JTAMMHApHOE TEUeHHe JIBYX
HECMEIIMBAIONINXCS JKUAKOCTEH, MOTUUHSIOMINXCS
3akoHy Jlapcu.

B mHavanbHBIE MOMeEHT paboTel (HUIbTpa-
BOJIOOTIEIHUTENSI  TOIUIMBO  HPOXOAWUT  dUepes
KOaryJMpymomyl0 Ieperopoaky, B KOTOPOH HeET
BOJBI, W THJIPABINYECKOE COMPOTHBIECHUE MOTOKY
TOIUIMBa OOYCJIOBJICHO TONBKO TpeHueM. Ilo mepe
HAKOIJICHHUs. BOJBI B MEPEropojKe, TUAPABINIECKOE
COIIPOTHBIICHHE BO3PACTaeT 3a CUYET YMEHBIICHHS
IUIOIIAAN TIONEPEeYHOro cedeHus. B pesymbraTe
mepenajg JaBICHWS Ha IIOPUCTON IEeperopojkxe
JOCTHTAeT BEITMYUHBI JIOCTaTOYHOM TS
MpoAaBIUBaHuA uepe3 He€ BoAbl. [lpu HachleHUH
NEPEeropoAKH BOAOH 10 paBHOBECHOIO COCTOSIHUS, B
TIOPHUCTOI Teperoposike 0Opa3yroTCsl HETpephIBHbIC
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BOJSHBIC KaHAJIbI,
BOJIA.

[Ipu ABIKEHUH BOIBI M TOIUTMBA II0 OTACIHHBIM
HETPEPHIBHBIM KaHaJlaM MOBEPXHOCTHOE HATSDKEHUE
Ha rpaHuIle pa3ziena ITUX KUAKOCTEH OTCYTCTBYET, U
THIpABINYECKHE TOTepu OyayT MUHHMaJbHBIMHU,
3aBUCAIIMMHU OT CKOPOCTH MOTOKA TOILIHNBA.

CrnenyeT OTMETUTh, UTO BOJA IPOXOAUT depes
KOaryJupyIOIIy0 TePEerOpoIKy 10 M30HpaTeIbHBIM
KaHalaM, KOTOPBIE HCIONB3YIOTCS HEOJHOKPATHO.
[Ipu oTCyTCTBHM BOXBI B TOIUIMBE BOJISHBIC KAaHAIIBI
PBYTCS M CHOBa BOCCTAHABJIHMBAIOTCA B CiIydae e&
TIOSIBIICHUS, TIPOXOJIAT IO TEM K& KaHaJIaM.

Ha BpIXOJE M3 Koarynumpyoolied neperopoiku
MPOMCXOIUT OTPBIB Kamenb BOABI, KOTOPbIE HMMEIOT
chepudeckyro Gpopmy.

Pa3mepsl kamenb BOJBI 3aBUCAT OT CKOPOCTH
MOTOKAa TOIUIMBA, CTPYKTYpHl IHOPHCTOTO CJIOS Ha
BBIXOJIE M3 KOAryJHpYyHOIIEed NEeperopojku u
BCJIMYMHBI MOBCPXHOCTHOTO HATSXKCHUSA HaA I'paHULEC
pas3zena BoJia — TOIUIHBO.

OcaskneHue Kamnejib BOJBI

TI0 KOTOPBIM IIPOTAJIKUBACTCA

B OTCTOHHYIO

30HY.

IMpomecc 00€3BOXKHUBaHUSA TOILTNBA
3aBepIIaeTCs MOCJe TOTO, KaK yKPYITHEHHbBIE KaIUTH
BBIAIYT u3 TIOPHUCTOMN NIEPETOPOAKH

KOAryJUpYyIOIIEro 3JIEMEHTa M TOMaayT B KOPIYC
(UIBTPa-BOMOOTACINUTENISA, TAC 3a CYET PE3KOro
W3MCHCHUS CKOPOCTH M HANpaBJICHHS IOTOKa, a
TaKOKe MoJ JeicTBHEM 3((GEKTUBHON CHIIBI TSIKECTH
MPOUCXOUT HMX OCAKICHHE B OTCTOMHYIO 30HY
¢unbTpa-BomooTHenutes [ 1, 2].

Hnst obecrneueHus HanOOJIbIIEH
3(h(HEeKTUBHOCTH OCaXKIICHHs Kallellb BOJBI OOIBIIOE
3HAYCHHE WMEET MPABWIBHBIA BHIOOP COOTHOIICHHUS
TEOMETPUYECKUX Pa3MepoOB  Kopryca (QuiIbTpa-
BOJIOOT/IEIUTEIS ¥ 3JIeMeHTOB [ 1, 2].

3. Pacyer KOHCTPYKTHBHBIX HNapaMeTpoOB
(puabTpoB-BOgOOTACANTEICH J1000ro
THHIOpa3Mepa

Hwke npuBeneHbl OCHOBHbIE (OPMYJIBI JUIs
pacuéra mnapamerpoB ®B u TONMIMBONPOBOIOB
CHCTEMBI TOIUIMBOTIOAYH. [TpuBenénnsle
3aBUCHMOCTH MOYXHO MCHOJIBb30BaTh AJsl pacuéra ©B
moboro Tunopasmepa [12].

IInpuHa KoJbIEBOT0 3a30pa.

Pacuér koHcTpykTHBHBIX napamerpoB OB
CBOJIUTCS K ONPEACTICHHUIO ONTHMAJIbHON IIMPHHEI
KOJIBIIEBOTO  3a30pa  MEXIy  KOpIyCOM W

BOJIOOTIEILSIFOLIINIM 3JIEMEHTOM, BBICOTHI 3JIEMEHTa U
Kopiryca, u 00bEMa 0TCTOHHOMU 30HEHI (puc. 2) [12].

OmnpenencHue MIMPHHBI KOJBLEBOTO 3a30pa
npuBeaeHo B [12]

BeicoTa puIbTPa-BOAOOTACTUTEIS.

l'abaputHass  Beicora @B  onpenensiercs
BBICOTOW BOJIOOT/EIISIONIETO 3JEMEHTa, O00BEMOM
OTCTOMHOMH 30HBI U BEIMYMHON 3a30pa MEXIY
KPBIIIKOX ¥ 3JIEMEHTOM (CM. PICYHOK 2), TO €CTh!

H,=h+h +h .wm (13)

rae h, — BeicoTa 3a30pa MEKIY KPBILIKOW H
snmeMeHToM, M; h,, — BBICOTa BOTOOTICISIOLIETO
3J€MeHTa, M; Ny, — BBICOTA OTCTOMHOM 30HBL, M.

BeicoTa BOJOOTACTSAIOIIETO JJIEMEHTA
olpenensercs u3 yCIOBUSA HE00X0IMMOit
MpomnyckHo# cmocobHocTn @®B w  momyctumoi
CKOpPOCTH ¢dunpTpanmy, pu KOTOPOH
obecnieunBaeTCs TpeOyemas 3¢ PEeKTUBHOCTH
00€3B0KMBAHHMS TOTLIMBA.

Pacuérnas IIOBEPXHOCTh ¢bubTpanum
KOaryJIMpyloomeid  CTyIeHH  BOJOOTIENSAIOLIETO
aJIeMeHTa orpenesercs mo Gopmyne [2]:

F= Vg , M?
@
rae Vg — cKopocTh (DUIIbTpalMH TOILINBA, M/C.
[oBepxHOCTH (unpTpanuu
MIPECTaBUTh CICIYIOINM 00pa3oM:
F=2*z*r*h , M (15)
IMoncraBum Beipaxenue (14) B popmyny (15) u
OTIpeIeIUM BBICOTY BOJOOTIETISIONIETO dJIEMEHTA:

(14)

MOXHO

=2, (16)
B * ok p K ’
2%r*n*V,
Taxum O6p330M, Fa6apI/ITHLIe pasMeEpbl
BOJOOTACIIAOLICTO DJICMCHTA 3aBUCAT oT

NPOMYCKHOU CITOCOOHOCTH U CKOPOCTH (PUIBTPALIMHU:
4yeM BBIIIE MPOIYCKHAs CIOCOOHOCTB, TeM Ooublie
BBICOTA JJIEMEHTa, a C YBEJIWYEHHEM CKOPOCTH
¢bunbTpanuy HabmoaaeTCS 0OpaTHAs 3aBUCUMOCTb.
CrenoBarenbHO, BBICOTY  BOJOOTACIISIOLIEIO
JJIeMEHTa HEOOXOIUMO BEIOMpPATh TakKUM 00pas3oM,
4TOOBI 3JEMEHT HMEN MHUHHUMAIBHO JOIMYCTHMBIE

rabapuTel, Opud  3TOM  obnaman  BBICOKOH
3¢ (eKTHBHOCTRIO 00€3BOKHUBAHUS TIPU JIOITYCTHMOM
CKOPOCTH GbuIbTpaunm u obecrednBa

HEO0XOIUMYIO MPOIYCKHYIO CIOCOOHOCTH [2].
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PucyHnok 2 — Cxema pacyéra KOHCTPYKTUBHBIX apamMeTpoB GuiabTpa-BogooTaeures [12]

BricoTa  3a30pa Mexay — KpBILKOH U
BOJIOOT/ICIISIFOIIAM 3JIEMEHTOM BBIOMPAETCSl TaKoOM,
9TOOBI B HEM oOecTeYmnBalCs JaMUHAPHBIH PEXIM
MOTOKA TOTLJIMBA.

Jns sroro HeoOXoAMMO, YTOOBI IUIOLIAH
3a30pa MEXAY KPBIIIKOW U AJIEMEHTOM Oblla paBHA
TUIOLIAJI KOJIBIIEBOTO 3a30pa MEXy JJIEMEHTOM U
KOpIyCOM, TO €CTh JOJ’KHO BBINIOJIHATHCA YCJIOBUE!

S, =S, m? a7
rae S; — IDIOMmags 3a30pa MEKAY KpPBIIKOH U
3NIEMEHTOM, M?.

Ilocne  mpeobpa3oBanust  GOPMYIBI

MoJTyJaeM Cleayrolee HepaBeHcTso [2, 3]:
2*g*r,*h =g*(R*-r?), m? (19)

Torna BeicOoTa 3a30pa MOXKET OBITH ONpe/eeHa

o ¢opmyste [19]:

2
AL L)
o2 \r?

(18)

(20)
1
OO0béM otTcToitHOM 30HBI DB ompepensior
UCXONll W3 YCIOBHsA OOCCICYCHUS HAKOIUICHHS
KpUTHUYECKOTO 00BEMa BOABI B TEUECHWH OJHOM
pabodeil CMeHBI TpakTOpa WIH aBTOMOOWIIS,
paboTaromiero Ha TOTUIMBE, COIEPKaIeM CBOOOTHYIO
BOY, TO €CTh [2, 3]:
V. 2>x*G,m

ome

(21)

e X — MaKCHMalbHOE COJepKaHhe CBOOOTHOM
Bojbl B TommBe, %; G — KOJMYECTBO TOILIMBA,
notpebiseMoe 3a CMeHy, M°,

Jns ompeneneHuss BBICOTBI OTCTOMHOM 30HBI
npeobpazyem popmyiy (21) creayromium 0Opazom:

n*R’*h >x*G (22)
OTKy/1a BEICOTa OTCTOMHOM 30HBI paBHA:
X*G
= (23)

= M
2 9
ome * RK

Takum oOpaszomMm, obmryio BeicoTy @B MoxHO
ompenenuts 1mo gopmye [3]:

2
P LY PR -
2 | 2*7*n*V,

' M (24)
X*G
7*R?
Anamuz  ¢opmyner  (39) mokasbiBaeT, YTO

BbicoTa @B 3aBUCHT ITaBHEIM 00pa30M OT Pa3MepoB
BOJOOTEISIONIEr0 JJEMEHTa, a Takxke o00béMa
OTCTOMHOU 30HBL. OOBEM OTCTOMHOM 30HBLI 3aBUCHUT
OT coJep)KaHWsS CBOOOMHOM BOABI B TOILIMBE,
HaJIU4YHUC KOTOpOﬁ OHpe)IeJ'IHeTCS[ yC.]'IOBI/ISIMI/I
BKCHHyaTaHI/II/I, XpaHeHI/IeM TOINIMBA nu T.O.
CremoBarelbHO, OCHOBHBIM PE3€PBOM YMEHBIICHHS
BBICOTHBI (I)B SABJISICTCSA onpeneneHHe OIITUMAJIBHBIX
KOHCTPYKTHUBHBIX I1apaMeTPOB BOIOOTICIISIONICTO
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3JIEMEHTA, 00JIa1aroIIIETO HEOOXOTUMOMN _Q
3((HeKTUBHOCTHIO 00€3BOKMBAHUS TOILIHBA. vV, = S (32)
e &e, Spo Spnos,  unos. — KodDOUIMEHT
ﬂHaMeTp 1 1THHA TOILINBOIIPOBO/OB. CONIPOTHUBJICHU COOTBETCTBCHHO, JIA PE3KOro
):[I/IaMeTp u JAJINHY TOIIJIMBOIIPOBOJIOB

OIPEZICIAIOT M3 YCIIOBHsl OOecledeHHs 3aJaHHOM
nporyckHol crocobHocTn uepes ®PB. Ilpu stom
HEoOXO0ANMO, YTOOBI B TOIUIMBOIPOBOJE HMEIIO
MECTO JIJaMMHAapHOE TEYEHHE TOIUIMBA, TaK KaK B
STOM Cllyda€ THApABIMYECKHE TIOTEPU HaIopa
3HAUUTEIBHO MEHBIIE, YeM MpH TypOyJICHTHOM
pexume [13, 14].

310 0cOOCHHO BakHO TpH ycraHoBke DB Ha
JIMHHHU BCACBIBAHMS, TaK KaK B OTOM CIIy4ae OH HMEET
HEOONBIION  pecypc  pabOTBI,  ONpeAEISCMBI
nepenajoM  JaBJIEHHs  Ha  BOJOOTHENAIOLIEM
anemente [2].

Takum o00pa3oMm, OCHOBHOW 3amaueil pacuéra
SABJISACTCA H0ﬂ60p OIITUMAJIBHOT'O  COOTHOIICHMUSA
JUaMeTpa M JUIMHBI TOIUIMBOIIPOBOJA, C LEJNbIO
CHIDKEHHS THIPAaBINYECKUX OTEPh HAMOPA, TO €CTh:

h, =f(d,I)—h (25)

rae hf — ruppasiandeckue morepu Hamopa, klla; d —
JUaMeTp  TOIUIMBOMpOBOAa, M; | —  jmuHa
TOILTBOIIPOBO/IA, M.

B obmiem cirydae ams y9acTka TOIUTHBOIIPOBOA
THIPABIMYECKHE MOTEPU ONPEACISIOT 1o (opmyle

[13]:

f min

h,=h + ;> Klla (26)

rac EJIJ. — MCCTHBIC THAPABINYCCKUEC TIOTCPU

Haropa, klla; h; — ruapaBIMUecKue MOTEPH HAmopa
o mmne, Klla.

MeCTHI)Ie HOTepI/I B TOHJ'IPIBOHpOBO,E[e Ha JIMHUU
BcachiBaHus (0T 6aka JI0 TOIJIMBOIIOAKAYMBAIOIIETO
Hacoca) Ui OOIIEro cirydass MOXKHO ONpPEACIHUTD 0
tdopmyne [3]:

2h=h,_+h, +h_ +h

p.n0o6.

klla  (27)

rae Npe — rHApaBiIMYecKHe NOTEPU IS PE3KOro
cyxenus, klla; h,, — rugpaBauyecKue MOTEPH IS
peskoro paciuupenus, kll1a; hy, e — TUIpaBIHYECKHE
MOTEpH JUIA PE3KOr0 IOBOPOTa TOIUTMBOIPOBOJA,
kI1a; hy, s — THAPABIHYECKHE TOTEPH TS TUIABHOTO
[IOBOPOTa TOILIMBONPOBOJA, Kl]a.

I'uapaBaryeckue moTepu Ui KaKIOTO CIIydast
OTIpeNIeNAI0TCS O CleAyImuM dopmynam [14]:

n.nos. >

V 2
M =€ ™ o 7’ KlTa (28)
2
h,=¢,* 2_}:’9 , k[la (29)
2
e =y " - 1T (30)
2
hn.nos. = §n.nou‘ * 2’:9 > KHa (31)

CY)KCHUSI, PE3KOT0 PACIIMPEHHs, PE3KOro II0BOPOTa U
IUIaBHOT'O ITOBOPOTA TOIUIMBOIIPOBOAA; S, — IUIOLIANb
TIOTEPEYHOTO CEYEHHs TOIUTMBONPOBO/IA, M2,

Amnanu3 BelpaxkeHuidl (28-32) mokassiBaer, 4TO
Ha BEJNWYMHY THJIPaBIMYECKUX IIOTEPh OKa3bIBAaCT
BIIMSIHHE CKOPOCTh NOTOKa  TOIUIMBa B
TOIUIMBOINIPOBOJIC, IIPU  YBEJIIMYEHHH  CKOPOCTH
MOTEpH BO3PACTAIOT B KBaJApaTHYHOH 3aBHCHMOCTH.
Ilpn yBenuyeHMHM JHMaMeTpa  TOIUTMBOIPOBOAA
CKOPOCTh IIOTOKa yMeHbpLIaeTcsi. TakuMm oOpasoM,
IUISL CHVDKCHWSI MECTHBIX THIPaBIMYECKUX HOTEpb

HEOOX0ANMO YBEIMYNBATH JaMeTp
ToIIMBONpoBoaa [3].
BemmunHa  moreps  Hamopa 1O JUIMHE
TOIUIMBOIPOBO/IA OIpeesieTcs o Gopmyoie:
h Zl*l—*v—z klla (33)
! d 2*g’
rae A — Ko3(pPUIHEHT THAPABINIECKOTO TPESHUS.
Kos¢pduument  ruppaBIndeckoro  TPEHUS
3aBHCHUT OT peKUMa Te€4eHus Toruusa [14]:
- IpY JITAMUHAPHOM:
64
A= Re (34)
- Ipu TypOyJIEHTHOM:
0,3164
A= W (35)

Yucno Peiinosnbpaca onpeaensercs no Gopmyse
[14]:
V*d
v
rje V - KHHeMaTu4ecKas BI3KOCTh TOTUINBA.

Ananu3 BeipaxkeHuil (33-36) mokassiBaer, 4TO
BEJIMUMHA THIIPABIMYECKUX TTOTEPH HAIIOpA MO JIJTMHE
3aBHCHUT OT JUIMHBI W TUAMETPa TOILTUBOIIPOBOJIA.
[Ipu yBenmuueHUN ero JTUHBI IOTEPH BO3PACTAIOT, C
YBEIMYCHUEM JTaMeTpa —  YMCHBIIAIOTCA.
CrnemoBarebHO, METOJOM IMOI0Opa ONTUMAIIEHOTO
COOTHOILICHUSI JHaMeTpa M JUINHBI, MOKHO CHH3HUTH
TUIpaBIMYECKHE MTOTEPH HAropa 1o aauHe [2].

[TonydyeHHbIE  3aBUCUMOCTH  MOTYT  OBITh
WCTIONB30BaHbl ISl  pacdyéra  KOHCTPYKTHUBHBIX
[1apaMeTpoB (bUIBTPOB-BOOOTACNUTENICH  JUIA
JIM3ETHHBIX IBUTaTeNel JJI000T0 THIIOpa3Mepa.

Re =

(36)

4. Hccnenosanue XapaKTePHUCTHK
MHOTOCJIOHHBIX KOATYJIHPYIOIINX NEPEeropoaoK

IInanupoBanue SKCIEpUMEHTA Juis
HCCIIeIOBaHMs THUAPABINYECKUX U KOATyJIUPYOIIUX
XapaKTEepUCTHK MHOTOCIOMHBIX  KOAryJlUpPYHOIUX
NePeropoaoK U3N0oKeHsl B [15, 17].

BriBOaBI:

ISPC Modern research and development,
Philadelphia, USA

69

THOMSON REUTERS

Indexed in Thomson Reuters




| ISRA (India) = 1.344
{ 1SI (Dubai, UAE) = 0.829

| SIS (USA) =0.912 | ICV (Poland)  =6.630

L JIF = 1.500 |

{ PHHII (Russia) = 0.179

Impact Factor: | g/ (australia) =0.356 | ESJI (K2) = 1.042

SJIF (Morocco) = 2.031

1. TeopeTrnueckue HCCIIEI0OBaHUS
00€3BOKMBAHMS U3EIbHBIX TOIUIMB IIPU ITOMOIIH
METOJla TPABUTALMOHHOTO TIIOKa3alH, 4YTO M
yIJICHHs Karesib BOJBI C pa3Mepamu MeHee 50 MKkM
TpebyeTcs JOBONBHO JTHTeNbHOE Bpemsi [5].

2. Kamuu ¢ pasmepamu 20 MKM COXpaHSIOTCS B
TOIUIMBE BO B3BELIEHHOM COCTOSHMM B TedeHue 10
4acoB U Oosee, ¢ pazmepamu MeHeel0 MkM — Gostee 2
cyTok [5].

3.  Teopermueckuii  aHammM3  MeXaHH3Ma
00e3BOKMBAaHMS TOIUIMB METOIOM  (PIIIBTpAINH
MOKa3aJ, dYTO  CYHNIECTBEHHOC  BIMSHAE  Ha

3¢ (HeKTHBHOCTD BOJOOTIEIIEHUS OKa3bIBAIOT
MOBEPXHOCTHBIC CBOMCTBA MaTepuaoB,
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RESPONSE OF LOCAL APPLE TREES TO SPRAYING WITH
GROFALCS ,STAVALS AND TALL-PROLONG ON PHYSICAL AND
CHEMICAL CHARACTERISTICS OF FRUITS

Abstract:  This study was carried out on privat orchard at AL-Abbasyia . Najaf for season 2014 on the local
apple fruit cv. Sharaby. The trees were spraying with three concentration of Grofalcs (200, 300 and 400) mg / L ,
Stavals (100 , 200 and 300) mg / L and Tall-Prolong (1,2 and 3)% after 60 days from full bloom stage . Fruits were
picked after 95 days from full bloom . The result indicated that leaf aria, total chlorophyll, shoot length, length,
diameter, weight, firmness, Calcium pictate and humidity of fruits in creasing with increase concentration of
Grofalcs, Stavals and Tall-Prolong. Also reduced percentage of fruit drupe, percentage of cracking, T.S.S , acidity
and Vitamin C of fruits in maturity stage. There was significant differences between these treatments. The
concentration of Grofalcs 400 mg /L gave the best results on length, diameter, weight, firmness and cracking of
fruits for the season of treatment respectively.
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Introduction juice percentage and reducing the cracking, T.S.S,

AL-Hamdawi [10] found that spraying trees of acidity, anthocyanine on peels and vitamin C in juice
fig cv. Waziri wit h Grofalcs at conc. Of 250 during fruits ripening . AL — Noumani [12] found
mg/Lat 15 march for the tow growing seasons caused that spraying local apple after 50 days from full
a significant increased total chlorophyll in leaves, bloom with Grofalcs at conc. of (200, 300 and 400)
total yield of tree, total soluble solids, vitamin C, and mg/L led to reduction in percentage of fruit dropping
fruit firmness and decrease in fruit fall, fruit cracking and cracking and increased total soluble solids , total
percentage compared with control treatment. AL- sugar , vitamin C and firmness at ripening . Singh
Shmery [7] noticed that , spraying the local apple [16] noticed that , spraying pomegranate trees with
trees cv . Red summer with three concentrations of GA3 solution conc. of 200 mg/L demonstrated
NAA(50, 75 and 100 ) mg /L, GA3 (100, 125 and effectiveness in reducing fruit cracking and caused
150 ) mg / L after 50 days from full bloom stage and an increase in leaf total chlorophyll contents , total
picked fruits after 120 days from full bloom, there carbohydrates percentage in fruits , fruits firmness,
was a significant indicated that length, diameter, and a decrease in fruit cracking percentage compared
weight , firmness and humidity of fruits increased to control treatment. Byers and Carbough [13] found
with increase concentration of NAA, GA3, also that , the addition of GA3 150 mg/L to apple trees cv.
these treatments reduced the percentage of cracking, Styman has reduced the proportion of fruit cracking
dropping , T.S.S, acidity and Vitamin C of fruits. to 7% compared with 26.0% in the fruit of control
AL — Ebraheme [3] noticed that , spraying apple c.v. treatment. Al- Dulaimi [2] stated that , spraying
Read summer tress with two concentration of NAA pomegranate trees cv. Salami by GA3 at conc. of 200
(25 and 50) mg/L, and castor oil (2 and 4)% and mg/L three times on 1996 and 1997 growing seasons,
combination treatment between them produced the interval between sprays was 30 days started from
increasing significant in the moisture peels, pulp, June at maturation , there was a significant decline in
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the proportion of fruit cracking for the medium
concentration of the above nutrients as well as,
increased constent of fruit epicarp of these nutrients
compared with control treatment. AL- Rawi [4]
noticed that , the spraying of GA3 concentration (50
and 100 ppm) on fig trees cv. Aswod Diala at
depressed period reduced the proportion of fruit
cracking and increased the firmness, leaf area , total
chlorophyll, percentage of carbohydrate . Abo —
Zaid [1] mentioned that, spraying of GA3 at conc. of
(100 and 150 ppm) on pear trees in Egypt has
increased the vegetative growth and fruit firmness.
This present study came to be a series of scientific
research to assess spraying of Grofalcs, Stavals and
Tall-Prolong on physical and chemical characteristics
of local apple fruits cv . Sharaby during ripening .

Materials and methods

This study was conducted in a privat farm at
AL-Abbasyia . Najaf governorate for the 2014
season on apple trees cv. Sharaby, 30 at same size
and growth trees were selected with 15 years of age ,
that planted on (5 x 5 m.) , they were spraying with
three concentration of Grofalcs ( It were discs of
GA3 50% from the production of Green river
company . India ) (200 , 300 and 400) mg/L, Stavals(
It were discs of (Beta Naphthoxy acetic acid ) 50%
from the production of Green river company . India )
(100, 200 and 300) mg / L and Tall-Prolong (
Material wax contain Etokscouine 10% + di-2-p-
menthenne 90% ) (1,2 and 3)% after 60 days from
full bloom stage . The trees watered every five days ,
and fertilized by Nitrogenous and phosphatic in two
periods in March and May of each year at a rate of
500 g. per tree , as well as by manure for the two
years. The experiment included 10 treatments with
three replicates. It is adopted according to
Randomized Complete Block Design (RCBD), and
the results were statistically analyzed according to
LSD test at the probability level of 5% [5]. Trees
spraying was done early morning until wetness was
full addendum . Tween 20 was added at conc. of
1cm3/L as spreader material .Ten normal fruits were
taken at random after 95 days from full bloom from
each tree for quality determination. leaf aria cm?,
Total chlorophyll mg / 100g dray weight, Shoot
length cm, % Fruit drop, Length of fruit (cm),
diameter of fruit (cm), weight of fruit (gm) and
percentage humidity of fruits according to [8].
Firmness was measured on two sides of each fruit
with an Effegi penetrometer (Model NI , McCormick
Fruit Tech ,Yakima ,WA) Fitted with an 11.1mm tip.
The percentage of cracking were calculated during
the months of Jun and July for season according to
[11]. The total soluble solids were determined by
hand refractometer. Total acidty % and Vitamin C
mg /100 ml Juice according to [15]. Calcium pictate
was determined according to [17].

Results and discussion

1-Effect of spraying with Grofalcs , Stavals and
Tall-Prolong on leaf aria, total chlorophyll, shoot
length, length, diameter, weight, firmness, Calcium
pictate and humidity of fruits .

Spraying with Grofalcs , Stavals and Tall-
Prolong led to increased in the leaf aria, total
chlorophyll, shoot length, length , diameter , weight ,
firmness ,Calcium pictate and humidity of fruits
significantly compared to control treatment until
reached highest rates ( 32.98 cm? , 118.75 mg / 100g
dry weight ,14.22 cm,5.93 cm, 493 cm |,
90.08gm,9.15 kg/cm?,3.99%) in the treatment
Grofalcs 400 mg / L in comparison to the lowest
values (26.12 cm? , 113.21 mg / 100g dry weight ,
10.18 cm,4.29 cm, 3.40 cm , 85.76 gm , 8.32 kg/cm?,
85.90 % and 2.96%) in control treatment |,
respectively. The highest rates of humidity of fruits
in the treatment Tall-Prolong 3% it was 87.44 %
(Tablel and 2) . The increase in leaf aria, total
chlorophyll, shoot length, length , diameter , weight ,
firmness, Calcium pictate and humidity of fruits
because of the treatment of Grofalcs , Stavals and
Tall-Prolong due to the fact that auxins and
gibberellins work as center to aggregation nutrient
materials and enhancing the speed of transferring
materials from leaves to fruits [9]. The increase in
firmness in fruits due to spraying trees with auxins
and gibberellins because these treatments plays an
important role in strengthening the cell walls through
its role in enhancing pectin coherence which
increases the thickness of cell walls , which makes it
more strength and stiffness to resist pectin analysis
enzymes [13]. Besides that increasing in the fruit
length , cell size , leaf aria, total chlorophyll were
obtained due to the treated of effect . This act leads
to enhance the photosynthesis process and transfer
materials to fruits and in large increase in total
growth . The waxed materials leads reduction in fruit
respiration which finely to lead to decrease the
stored materials in fruits [14, 6].

2- Effect of spraying with Grofalcs, Stavals and
Tall-Prolong on percentage of fruit drupe, percentage
of cracking , T.S.S, acidity and Vitamin C .

Data in Table (1 and 2 ) shows that percentage
of fruit drop , percentage of cracking , total soluble
solids ( T.S.S ), acidity and Vitamin C, in fruits
were decreased insignificantly when trees sprayed
with Grofalcs, Stavals and Tall-Prolong. The highest
significance result were recorded in control
treatment, that gave the highest percentages of fruit
drop, percentage of cracking, total soluble solids ,
acidityand Vitamin C , they were (17.43 %, 10.56 %,
11.80%, 1.07 % and 7.55 mg / 100 ml Juice)
comparison with lest rates of percentages of fruit
drupe and percentage of cracking ( 6.68% and 2.95)
in Stavals 300 mg / L and Grofalcs 400 mg / L
treatments respectively. The lest rates of percentages
total soluble solids, acidityand Vitamin C, they were
(11.20 % , 17.70 % , 0.80 % and 7.01 mg / 100 ml
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Juice) in control treatment, respectively. The that carried on with internal fruit growth , besides, its

decreasing in the fruit dropping percentage due to
auxins spraying could be attributed for prevention
cell wall middle lamella analysis in abscission zone
through decreasing the action of ethylene, peroxidase
and IAA- Oxidase enzymes which resulted in the
physiological analysis occurring to the cell wall.
Meanwhile the decreasing in cracking percentage
due to gibberellins spraying could be attributed to
the increase in plasticity and elasticity of fruit peel

role in cell extension and increasing photosynthesis
products that has big necessary importance in
building cell wall, and strength to protect fruit from
[13]. The reduction in total soluble solids, acidity and
Vitamin C due to the sprayed with Grofalcs, Stavals
and Tall-Prolong return to the increase in the
percentage of fruit water contents which intern
reducing the concentration of materials in fruit juice.

Table 1

Effect of spraying with Grofalcs , Stavals and Tall-Prolong on physical and chemical characters fruits of
local apple cv. Sharaby for season 2014 .

Treatments leaf aria Total Shoot % Fruit | Length of | Diameter of | weight of
cm? chlorophyl length drop fruit cm fruitcm fruit gm
I mg /1009 cm

Control 26.12 113.21 10.18 17.43 4.29 3.40 85.76
Grofalcs 200 mg / L 28.34 114.90 11.29 14.19 4.95 4.70 87.55
Grofalcs 300 mg / L 31.56 116.59 13.78 10.67 5.20 4.87 90.08
Grofalcs 400 mg / L 32.98 118.75 14.22 8.55 5.93 4.98 93.25
Stavals 100 mg/L 28.11 114.43 10.87 13.20 4.38 4.65 86.90
Stavals 200 mg /L 29.70 115.36 11.09 9.32 4.53 4.79 87.65
Stavals 300 mg/L 31.24 115.90 11.45 6.68 4.90 4.85 88.99
Tall-Prolong 1% 26.90 113.84 10.50 16.21 4.34 4.53 87.00
Tall-Prolong 2% 26.98 113.93 10.48 15.00 4.38 4.55 86.40
Tall-Prolong 3% 26.97 113.95 10.61 15.36 4.40 4.54 86.96
L.S.D.0.05 0.54 0.61 0.23 1.20 0.79 0.36 2.12

Table 2

Effect of spraying with Grofalcs , Stavals and Tall-Prolong on physical and chemical characters fruits of
local apple cv. Sharaby for season 2014 .

Treatments firmness % % % Total Acidity Vitamin C % calcium
of fruit cracking | humidity | soluble pictate
kg/cm? of fruits sold

Control 8.32 10.56 85.90 11.80 1.07 7.55 2.96
Grofalcs 200mg / L 8.50 7.15 86.81 11.30 1.01 7.18 3.59
Grofalcs 300 mg / L 8.53 6.22 86.96 11.12 0.93 7.15 3.82
Grofalcs 400 mg / L 9.15 2.95 87.23 10.93 0.87 7.02 3.91
Stavals 100 mg/L 8.49 8.37 86.49 11.40 0.98 7.14 3.17
Stavals 200 mg /L 8.52 6.60 86.74 11.31 0.85 7.10 3.19
Stavals 300 mg/L 8.61 6.03 86.95 11.25 0.81 7.07 3.54
Tall-Prolong 1% 8.50 8.19 86.90 11.39 0.97 7.16 3.00
Tall-Prolong 2% 8.64 6.50 87.19 11.27 0.88 7.10 3.15
Tall-Prolong 3% 8.70 3.83 87.44 11.20 0.80 7.01 3.28
L.S.D.0.05 0.15 2.09 0.95 0.11 0.06 0.08 0.22

Conclusion firmness, Calcium pictate and percentage humidity of

It could be concluded from this experiment that,
spraying trees with Grofalcs, Stavals and Tall-
Prolong led to increased the leaf aria, total
chlorophyll, shoot length, length, diameter, weight,

fruits. Also reduced percentage of fruit drop,
percentage of cracking , T.S.S , acidity and Vitamin
C of fruits in maturity stage compared with control
treatment.
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The reality of 21% century is relations between We know that the health of human being is the
opinions, doctrines, concepts of people, nations, supreme. Today, one of the factors that could cause
states and humanity on life, are very complicated, serious harm to human health is a problem related
even it is conflicting in some cases. That’s why with water. So that, we can say that Water War is
nowadays we can feel the urgent necessity for possible in 21t century. Because in the lecture of
developing matter of public opinion on Global 'Global Water Security published in 2012, American
problems, and the urgent necessity for scientific analysts mentioned that for the next 10 years ‘Water
research. Because by developing the public opinion it instability in the world” will appear and water
is possible to provide all the people living on the sources can become an instrument of pressure. On
Earth with comfortable and secure life. On this this issue Hillary Clinton, a former State Secretary of
matter scientific research in large scale has begun in the USA said that the population of the world is
western countries since 80s of last century. But growing. Thus, the demand for water increases, and
current problems do not still lose their importance. appearing problems, of course, increases the risk of

Marks of the problem: instability between countries and within countries,

Nowadays it is clear that global problems and too. There are some reasons to cause regional
forecasting tendencies which aimed to solve these instability related with water in the near future, and
problems are in the centre of the public opinion. those reasons are followings: 97.5 percent of all the
Because new increasing natural and artificial water reserves in the Earth is salt water; fresh water
problems leading to the unsafe place to live, makes available for human life is only 2.5 percent. If we
humanity to worry about. Today as a result of high take into account that their 75 percent is mountain
developing of world science and technology, natural and polar ices, 24 percent is subsoil waters, 0.5
resources are used more as ever in everyday usage. percent is moisture in the soil, easy to use and the
Besides these, increasing the population of the world most inexpensive fresh water is in the lakes, rivers,
year by year requires to produce much food, oil, underground water and other water sources. They
clothes and others as well. All these cause decreasing made up 0.01 percent of total water resources of the
the area of forests, spreading the wide deserts, world.
spoiling the ground, widening the holes of ozone According to the statistics 3.8 thousand cubic
layer above the atmosphere, rising the average water have been used by people every day, according
temperature of the Earth and est [1, 100]. to the calculations of scientists, fresh water reserves

will seriously decline next 25-30 years. To be more
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precise, fresh water reserves will be used up by 2100,
all fresh water reserves of the Planet will end
completely by 2230 [2, 148]. Because according to
the latest estimates, nowadays 70 percent of the fresh
water consumed in agriculture, 20 percent in
industrial ~ production, 10 % in  domestic
consumption. In the beginning of 21% century the
need for clean drinking water around the world is
increased 2-3, 2-5 [3] times than 1990°s. If the need
for drinking water increases in this way, 90 percent
of drinking water reserves will be expected to
allocate in agriculture by 2050. As you know, some
countries have already finished their water resources.
Sadly, by appearing problem not only nature, but the
man being has also been suffering most. For
example, according to the data of UN Environmental
Protection Program, half of the world's rivers are
seriously polluted now. 40 percent population of the
Earth is suffering from a lack of clean drinking
water. Because of the lack of clean drinking water
1.2 million people will be exposed to a variety of
diseases every year, 5 million people are drinking the
water with poor quality and polluted water.

World statistical data shows that by the years
2020-2025, all fresh water resources will be taken for
human activity, and fresh water can be the source of
investment, and it is likely to be sold. If we take into
account that during the last 100 years around the
World water consumption had an increase of six
times, by 2050 people will need for two times much
water than nowadays. Unfortunately, the water
sources are decreasing rapidly. Now 1.1 billion
people around the World are constantly struggling
with water shortages. More than 2 billion people are
faced with this problem from time to time. This
figure represents almost half of the population of the
Planet have fresh water scarcity risks. The most
worrying aspect is that, every day, 6,000 people
(mostly children) die due to this problem or its
consequences. It is forecasting that 500 million
people may migrate to other continents looking for
fresh water by 2030.

One of the universal problems which has been
required to meet human needs constantly is a
problem of food. Today we know that, providing
very fast-growing world population with food in
many regions of the world in recent years is not
good. For example, due to malnutrition nearly 11
million children under the age of 5 pass away every
year in the world [2, 203]. As a result of measures to
mitigate this situation, the development of reserves
growth, on the one hand, widening the agricultural
land, on the other hand, increasing the productivity
of arable land, has been provided by. In the recent
years, many activities have been carried out to
increase the productivity, including it was reached
that the risk of the food crisis has been decreased by
increasing the global harvest productivity till 90
percent in 1980s [3]. However, to achieve such

success might cause to destruct any natural balance.
Because as a result of solving the food crisis, a lot of
land was degraded, in other words, the natural
environment is being destroyed by the pressure of
man. The most dangerous aspect of the problem is
there is no any opportunity to return to the land's
natural position. Such a dangerous situation came out
because of the followings; first of all, the natural
growth process developed at a very fast pace;
secondly, to meet their needs for jobs and food
products. In fact, Thomas Robert Malthus, the
English economist forecasted about the origin of this
problem in 18" century. In his book ‘An Essay on the
Principle of Population’ he wrote that if we did not
prevent the increase in the population by geometric
profession, in the near future in the planetary scale,
the natural environment, which may be material with
a good amount of conflict between the needs of the
rapidly growing world population may occur [4].
Malthus' predictions are reflecting in full power in
practice.

Today, the environmental situation is counted
one of the global problems which depends on the
health of man. Because a violation of the ecological
balance is not only current problem of man, but the
problem is directly related to the future of the planet,
too. One example, according to the UN data, 80-85
billion tons of fuel combustion id used on the planet
in the history of man till now. The half of that
amount is used last 25 years. 2 billion tons of coal is
burned per year [5, 207]. At present, 15 billion tons
of gas and dust is adding to the atmosphere in the
result of burning a variety of fuels, including natural
gas, combustible shale, peat, wood, forest fire, the
volcanic eruption. According to the academic
A.P.Vinogradov, in 2200 the amount of carbon
dioxide in the atmosphere will be increased to 20
percent comparing today. Before the start of the
revolution in science and technology the amount of
carbon dioxide in the atmosphere was in balance for
a long time. Because by photosynthesis plants have
been processing 110 billion tons, or 5 percent carbon
dioxide in the atmosphere. If the Atmospheric
pollution increases in this rate, what consequences
the mankind will face with in the future? It is natural
that such questions will make any person to think
about seriously. Because the changes in the
atmosphere produces a range of global issues for
humanity. In particular, average temperature of the
World rose by 0.74° C over the last 100 years.
Experts on climate change are warning that the
global ocean levels may rise 20-50 centimeters as a
result of active melting of the glaciers in Antarctica
and Greenland until 2100, and it cause the flood in
the many island states and coastal cities. Because
according to the report ‘Climate Change 2007’
prepared by the Intergovernmental Commission of
UN, the temperature of the Earth may increase from
1.4 to 3.8° C the next 100 years. [6, 3] Besides
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these, today one of the worrying situations is that the
ozone layer, which protects the Earth from harmful
gases, has been removing as a result of the increase
of gas emissions to the atmosphere. In other words,
the part of atmosphere located at an altitude of 15-25
km above the Earth level is called as an ozone layer,
it is known as the ozone screen, too.

The ozone layer receives ultraviolet rays from
the sun, and protects all living organisms on the
Earth from the harmful effects of ultraviolet rays.
There are many factors to deplete the ozone layer,
but a self-restoration process of nature prevents the
ozone layer over from its gradual depletion. Natural
equilibrium is being destroyed by the aggression of
man. The most worrying aspect of it is that the
opportunities created by the human hand produce the
instability in the nature; on the other hand, it leads
man to fall into a decline. There are some bases for
those thoughts. For example, some industrial
networks receive a large amount of oxygen from the
atmosphere, while they produce different gases and
substances. To produce a ton of iron from ore 150 m?®
oxygen, a ton of steel 35-70 m® oxygen, and a ton of
ammonia 500 m® oxygen and a ton of acetylene 3600
m® oxygen is used. In recent years the demand for
oxygen to get steel increased 2.6 times and in blast
furnaces it increased by 4.2 times. In general, the
oxygen is being used five times more in industry last
five years. Which is more important for mankind
‘wealth' or 'life'? Another example, according to the
data, 70 — 80 percent air pollution is because of
vehicles. Y.V.Novikov said that automobiles pollute
the air by producing more than 200 different aerosol
particles. Each car 200 kg (mainly gasoline) and 300
kg of air is used. By consumption that fuel a car
produces 700 kg of carbon dioxide, 230 kg of
carbohydrates, 30 kg of nitrogen oxide and 2-5 kg of
solid substances into the air [7, 121].

In conclusion, man is leading the Planet on
which he lives himself to the catastrophe, and he is
doing it consciously. Because human can live with
poor suffering health for years, without foot for
months, without drinks it is available for a week. If
there is no any oxygen for breathing, man will not be
able to live even for a moment. And man still does
not want to understand that.

For example, nowadays the USA is not only
one of the leading industrial countries of the world,
but it is one of the leading countries using oxygen
much more than other countries, too. All plants in the
USA are not able to provide such amount of oxygen
that is used by industry, transportation, population
and the fauna in the country. That’s why, today the
USA lives at the expense of clean air of other
countries.

On the one hand man makes problems
connected with food, water and oxygen to survive,
but on the other hand, man makes the Earth
unsuitable to live on. But we are responsible to

supply the future generations with pure nature. It
may cause not only person's self-destruction, but it
may lead mankind to extinction as the descendants of
the dinosaurs, too. For example, today thousands of
hectares of grounds have been used for the expansion
of cities; the construction of industrial enterprises. So
many forests are being cut off, and green land is
decreasing. This trend is very dangerous, especially
in developing countries. About 0.8 percent of tropical
forests are disappearing each year, 200 thousand km2
tropical forests are cut, and it is renewable. Currently
8.3 million hectares or 16 hectares of forest is being
cut per year [3]. In a word, winner over the nature is
not man, but the technology created by man. We
should not forget that the technology needs mankind
to create the existence of the future generation. In
addition, for the last 25 years 45 percent of coal, 57
percent of iron ore, 76 percent of oil, 80 percent of
natural gas is produced from the beginning of the
twentieth century to the present day. This figure can
be observed in other types of raw materials. For
example, in 1990s the production of raw materials’
amount increased 1.5-2 times comparing to the 1960-
70s, and now it has increased 2.2 times [3].
Appearing of that situation can cause the tension in
raw-material resources which are important for
mankind; and have resulted in a reduction of fertile
land and drinking water sources. One more important
point is that the environmental situation and a
violation of the natural environment will affect to the
human body and his activities of production.

As one of the factors which have been leading
to the destruction of mankind, we can show the
decline in energy and fuel resources. Because need
for energy of the industry and national economy has
deteriorated as a result of increasing energy
consumption. We know that energy determines the
pace of development of the world economy.
According to data, in the next few years the demand
for energy and fuel resources will be 20 billion tons;
by 2025 it will be 35-40 hillion. By the end of 21%
century it will be 80-85 billion tons. This process
shows that a serious conflict between man and
natural resources in recent years is possible. It should
be emphasized that the natural resources, which are
used for their own needs, are not infinite. In other
words, if the development of man and nature is not
functionally integrated, man will face with the most
significant and irreversible damage. As Professor
Sayd Mamashokirov said, the current generation’s
fortune gained by harming the ecology of biosphere
is the beginning of misfortune for future generations.

Misunderstood aspect of the human race is that
man leads himself and his future towards the
destruction, on the one hand, man is trying to
continue reproduction. In fact, all of the above-
mentioned problems are directly related to
demographic changes. Historically, we know that the
concept of ‘Demographic bang’ is reflected since 20™
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century. The notion of ‘Demographic bang’ means a
rapid increase of the birth rate amount in the short
period of social and historical development in a
particular region or country, and also, the population
of the Earth is growing very fast. By occurring this
process, food  shortages,  water  scarcity,
environmental pollution, and the renewable balance
of nature, environmental crises and other problems
are developing today. As information, according to
some experts, the energy, raw materials, food and
other resources in the Planet are enough only for one
billion people to live a decent life. It means that the
population of the USA, Europe and Japan is equal to
that amount. For this reason, some analysts are trying
to name these countries as ‘The golden billion’.
These countries use more than half of the energy and
70 percent of the metals. And the most important
point is that they produce 75 percent of the waste.
Particularly, the US uses 40 percent of the world's
natural resources, and 60 percent of pollution has
been made in this country.

According to the specialists, if other countries
also use the natural resources as the US does,
probably world's oil reserves will end in 7 years,
natural gas in 5 years, coal in 18 years. The worrying
aspect of the problem is that the process of
‘Demographic bang’ is increasing, while the world's
natural reserves are declining. For example, at the
beginning of 20™ century 1.5 billion people lived on
the Earth, in 1950 population grew 2.5 billion people
in spite of the World War I, and it increased for 70-
100 million people every year. In 1993 it was 5.5
billion people, it shows that population has increased
two times higher than in the middle of the last
century. According to the UN data, On July 11, 1987
a five-billionth-baby was born. Sixth billion was in
the year of 1998. At present time every year 130
million people are born, that the 50 million people
die, thus the population has been increasing about 80
million people every year. About 6.5 billion people
[2, 180] live on the Planet now. If the population
growth continues in the same way, it will be 14
billion by 2050-2070 [8, 20]. In a word, man is
leading himself towards recession.

Researches aimed to solve the problem:

A mankind is counted as a driving mechanism
of organizational, formational and developing stages
of all above mentioned problems. So, today only man
is unique solution for all problems of global
importance, because of man there are so many
problems. We should develop the public opinion that
only man can defeat all these issues. That is very
important.  There are  some international
organizations which are responsible to identify the
factors and of course the causes of the current and
new problems; and these organizations try to develop
the public opinion against these issues and try to
focus on the international scale. For example, The
Club of Rome is one of the organizations, which

studies the causes of the global problems in
scientific-theoretical and practical principles. The
main function of this organization is that it aimed to
guide the international community to solve the
current global problem. In other words, developing
the public opinion, which directed to eliminate the
factors and the origin of the problems in the global
importance, is the main objective of The Club of
Rome. One of the main tasks of this prestigious
international organization is to prepare and publish
the most important reports on global human
problems. ‘The Limits to Growth’, the first report of
the organization, published in 1972, was the very
popular. We should note that the number of all
reports prepared by the Club of Rome is more than
thirty today. In the preface of ‘The Limits to Growth’
the founder of the Club of Rome Aurelio Peccei said:
'Now none of the healthy minded person do not
believe in that our Earth is not able to endure the
growth rates and any erratic habits of mankind. It is
obvious that Growth has its limits, but we need to
identify where and how’ [9, 123-124].

We know that the formation, development, and
eventually eliminating of any problem is directly
connected with the level of the development of
public opinion. The Club of Rome understood this
principle correctly, so it got great reputation in the
first publication. The reports prepared by Jay Wright
Forrester,  Donella  Meadows, Jan Tinbergen
Alexander King and others, the members of the Club
of Rome, have great scientific importance in
developing the public opinion on serious scientific
prophecies about the future prospects of civic
society. In the reports serious considerations, in
which written about terrible consequences of
pressure and attack to the nature by man; and
expanding the global problems which might be very
dangerous for the future prospects, are written. The
prophecies by the members of the Club of Rome
were in scientific and philosophical nature, and in
these prophecies we can see the important scientific
conclusions about the future of mankind. And the
conclusions were mainly based on the categories and
the laws of logic; and practice on tested knowledge.
In a word, in defining the future prospects of human
development, the most important characters include
understanding of the nature of the global problems.
Man should understand that all these problems can
be resolved by corporative development of the public
opinion in the way of global interests.

As noted, the Club of Rome could attract the
public attention with its first report published in
1972. Because the report of the organization was
prepared by approaching the scientific researches of
great scientists of the world. The Report was based
on the project ‘“The Predicament of Mankind’ created
under the rule of Donella Meadows at the
Technological institute of Massachusetts (USA). The
Club of Rome tries to explain the most important
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parts of these problems by the following attributes.
First of all, the formation of public opinion on that
the future problems facing in the beginning of 21
century are very complex and very important;
secondly, creating the chances for survival of
mankind, and the formation of new relationships
aimed to prevent the possibility of the global
disasters and est. The Club of Rome usually warns
the human being about social consequences of
economical, industrial, scientific-technical problems
facing humanity in future, and by these the club
aimed use the public opinion in solving the problems.

In 1991 the Club of Rome announced to the
people of the world about the cooperation. The origin
of the global problems of humanity, and issues on
saving the mankind are widely analyzed in the report
'The First Global Revolution’. It was noted in the
report that the international partner organizations
should understand the seriousness of this issue, every
person should be involved in this matter. ‘We
challenge for global cooperation’, written in the
report. In general, though as Donella Meadows and
his colleagues stated 25 years ago: ‘Humanity is
moving towards the tragedy, it should be solved’,
these ideas have not lost their importance yet. It has
already been global issue, and requires the formation
of the wide public opinion which focuses on the real
solution of problems.

Besides these, here we want to speak about the
concept of academic N.Moiseyev, a famous Russian
scientist, who has given special attention to the
formation of public opinion focusing on solving
global problems. The crisis of modern civilization
and the ways out of the crisis are described in detail
in  Moiseyev’s prospectus ‘The Destiny of
Civilization’. Moiseyev warned the humanity about
that was the Planet was near to the unknown and the
inevitable destruction ...; according to his ideas this
destruction would be expected in not unknown
future, but it might occur in the middle of 21st
century, and he challenged the humanity for
awareness and cooperation. In his opinion, there is
only way to prevent this destruction, it is very
necessary that everybody should feel himself as a
part of nature; and the people of the world should
know that the planet is the only home to live in; they
should begin to live on the basis of civilization
paradigm and moral principles. 3apypaup [10, 5-6].
By studying the thoughts of scientists we can
understand a truth that it will be impossible to save
the Planet, if we do not develop the corporative
cooperation in the public opinion aimed at solving
the problems that arose.

The Moiseyev group, which stated the
formation of public opinion focused on solving the
global issues, counted that economic, technical,
technological, and intellectual support is very
important in the solution of global problems on
spiritual security. That’s why, it is impossible to

solve the problems on social, spiritual security for
countries separately, and the group is looking for the
alternative way of development for humanity.
According to the group members the conflicts of
civilizations could be solved evolutionary as a result
of creating an effective management of integration,
cooperation, corporate interests, in other words, an
effective control of public opinion. Moiseyev
described that evolutionary process in the following.
Today socio-political development practices of
human being can prove that it led the society into a
synergetic and complicated way. Billions of people
on Earth is getting understand it time by time, and
mankind is trying to change the development
paradigm, and they are near to the evolutionary way
of development. It is earth on face of resident
milliardth men gradually to catch and humanity
changing  progress of paradigm, evolution
development on a way expiration costs ahead [11,
48]. His ideas on possible zones of conflicts between
civilizations have very critical importance.

Moiseyev wrote about the necessity of an
important milestone in the history of mankind. And
he said that humanity is on the threshold of the third
major reconstruction. In his opinion, mankind should
find not only a new wider ecological chain, but the
process of anthropogenesis is to be restructured, too.
Besides these, the contents of civilization, its
objectives, the nature of bilateral relations, the
relationship between the people should be changed.
In order to get the implementation of this process, it
requires following to the thought of the team, in
other words, following to the public opinion is one of
the most important and urgent tasks.

Ways to solve the problem:

The necessity of formation of the public
opinion aimed to solve the problems of global
importance can be explained by the following
scientific-theoretical proposals:

First, civilization of society is an objective
process that moving constantly. But the subjects,
affecting the development of evolution in the way of
their interests, destroy the natural gradualness, and
the opportunity to restore them-selves has been
deprived. The most worrying point of the problem is
that the number second, third and other new
problems are growing while current problem has not
solved yet. The reasons to appear this situation could
be related to different factors. For example, the well-
known scientists and philosophers like Herbert
Marcuse, Theodore Roszak, P.Goodman and other
accused their predecessors on cruel scientism,
accused them on trying to make man a slave of
science and technology. And they opposed to the
development of science and technology. As a result,
a new wave of protest against the development of
science, technology and social progress, appeared.
Appearing ideas under the wave tried to prove anti-
consumer society, and tried to persuade man to be
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patient with little content. They believe in that
modern technologies were the main perpetrator in the
process of trying to find a guilty on appearing the
global problems. They had suspected not only in
science, but the idea of progress. At that time Jean-
Jacques Rousseau’s challenge ‘Return to nature’ was
popular, and they proposed that the level of
economic development should be stopped. By
comprehensive approach to the problem we can see
that the humanity get civilized society because of
social development, particularly, the changes in the
human mind and consciousness. The main cause of
this phase was the equipment and technology, and
there will be neither future nor development without
technology. The development of technology will
serve for the future of mankind, if we can change
instinct for self-protection in the mind of man to the
skill of understanding and thinking of personal
interests with public interests consciously. So,
nowadays we should make conducting propaganda
campaigns not among the scientific society, but it
will be better if we can achieve wide conducting
campaign among the common people. That’s why, in
the public opinion we have to develop the thoughts
about consequences of terrible approach to nature.
Because an approach to society will be proved
theoretically, when we develop the approach to
nature among the scientific society. And when we
make conducting propaganda campaigns among the
common people, an approach to nature will be
proved practically.

Second, we can say with full confidence that it
is very difficult to overcome the problems of the 21
century. In many cases, current problem becomes as
in evolutionary stage of development, and as a result
of it humanity will remain in the problem forever.
For example, we can see those problems in the
followings: water shortages, food shortages, a
violation of the atmosphere, a decay of on-ground
and underground resources, an aggravation of
population  growth, religious fundamentalism
associated with social conscience, and of course, the
terrorism which going to become combined with
geopolitics. According to Aurelio Peccei, Many
problems on the way of mankind have already
combined tightly with each other. The problems
make the world to suffer like a great octopus squeeze
the whole Planet with its arms... the number of
unresolved problems are increasing, they are
becoming more aggravated, their difficultness are
getting much more complicated, and our Planet is
getting increasingly ‘squeezed by the grip’ of the
problems [9, 7]. Thus, instead of struggling to
remove the current problem, it will be much more
effective, if we try to prevent it going to the next
step. In order to get this aim, it is required to increase

the impact of ideological immunity and ideological
education in the public mind. So, unless man tries
consciously, there will be not result of any event or
action.

Third, if humanity continues his rapid
developing without taking into account the
possibilities of nature and its laws of development,
the socio-economic, environmental issues including:
the land erosion, loss of forests, too much fish
poaching, salty rains, air pollution, in violation of the
ozone layer and disasters will increase on the Earth.
The consequences of all these will be fatal for human
being. That may make the life to die on the planet of
Earth the only place to live for man. Nowadays none
of us allow and forget such trends which getting
manifested as a simple truth. In other words, it is
necessary to achieve the unity of the nations of the
world and the collective corporation. The only way
to achieve such a result is widely developing of the
public opinion focused on possible problems.

Fourth, in a word, it is possible to reduce the
growth rate of the current problems, and weaken the
progress of evolving into new forms as a result of the
formation of public opinion against the existing
problems.

To achieve such a result, public opinion should
be focused on, especially:

— Preventing the shortage problem of oxygen
which dear factor for human life;

— Preventing the shortage problem of drinking
water which necessary for the survival of every
living soul;

— Preventing the improper use of energy, food
and natural resources problem which distorting the
natural balance of the Earth;

— The most important point is that it is very
necessary to develop the ideological immunity
against the consequences of the result of
Demographic Bang. Because the demographic bang
is counted as an object of all global problems.
Achieving that aim is required the development of
approaching ethics and even the mind of every
citizen of the Planet Earth. Because the progress of
science and technology is developing at a rapid pace
on the threshold of 21% century. Geo-political
structure of the world is changing. In this condition
the following are become increasingly urgent: the
regulation of impact to the biosphere by man; the
impact of the preservation of the natural environment
with the social development; achieving the balance in
interrelations of nature and man [1, 101]. Therefore,
it is possible to achieve the ultimate stability as a
result of developing the public opinion on
importance of functional integrating phase between
nature and man.
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1. Introduction Letter of Bid), Letters of Demand (Letter of

Business correspondence is common and Request), Letters of Claim or Complaint,
widely used in business communication and Advertising and marketing materials (brochures,
transactions. Successful and effective business letters leaflets), Personnel Letters (Curriculum Vitae (CV)
assist the flow of information in a company or or Resume, Motivation Letter, Letter of Application,
business environment. Business letters can enhance Cover Letter, Letter of Recommendations), Personal
business contacts, benefit or detriment company and Social Letters (Invitations, Congratulations,
performance, and influence the outcomes of Announcements, Condolence Letters).
negotiations. Effective letter writing is crucial to the A distinct and unified idea behind the letter is
success of every company or professional. Therefore, the first requisite for giving it the hang-together
the research of business correspondence language quality and the punch that gets results. The idea
and types is an urgent problem. It is essential to study cannot be conveyed to the reader unless it is
the rules of business letter writing and single out the presented logically. He won’t get a single general
peculiarities and specific features of types, styles and impression from what you are saying to him unless
structure of business letters. there is unity of thought in the composition. The

Business correspondence (business letter) is an reader cannot follow the argument unless it has
umbrella term for all written communication used in continuity, sequence of thought. And, finally
business relationships with business partners or for alongside with logic and style, not less attention and
internal communication in the organization. The efforts should be given to a strong conclusion. These
business correspondence includes all written five principles — the idea, logic, unity of thought,
correspondence in organizations such as personal continuity, and conclusion — are the forces that hold
documents, simple legal documents, personal letters, the letter together and make it effective. These
business contracts, marketing materials and official principles are not optional rules or academic theories.
letters, both in electronic and paper form. Business They are based on the actual experiences of men ever
correspondence includes Information Letters (Letter since they began to talk and write. All forms of
of Introduction, Letter of Inquiry, Letter of communication, including business correspondence,
Confirmation, Letter of Notification, Apology most easily accomplish their purpose of arguing the
Letter), Letters of Business Offer (Letter of Proposal, communicative massage or persuading the other
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man, if these major principles of writing are followed

[5].

2. Style in Business Correspondence

The official business style is not homogeneous
by its nature. It can be related to commercial, legal,
administrative, international and social relations.
Business speech functions in areas of production,
trade, management, law, politics, social activity and
international relations. Official business style can
exist in written (business correspondence, legal texts,
paperwork etc.) or oral forms (meetings,
negotiations, interviews, presentations, speeches
etc.).

The formal business style can be subdivided
into some so-called sub-styles, including legislative,
diplomatic, administrative-clerical. It is quite natural
that all above mentioned sub-styles have their
specific features, communicative forms and language
clichés. The specific character of formal business
communicative activity and conveyed information
require specific structure of business texts. Formal
business texts should have clear and unambiguous
structure [8]. The paragraphs of business letters tend
to be short, some only a sentence long. Business
letters are not read the same way as articles, reports,
or other literature for detailed information or
analysis. Thus, paragraphs over ten lines in business
correspondence which require much concentration
may not be read carefully or read at all.

To enable the recipient to read the letters more
rapidly and to comprehend and remember the
important facts or ideas, should be used relatively
short paragraphs of between three and eight lines
long. In business letters, paragraphs that are made up
of only a single sentence are common and perfectly
acceptable [12; 16]. The general recommendation is
to analyse the purpose, content, or function of each
paragraph of a letters. Any paragraph that covers
more than one thing should be rearranged and split it
into two paragraphs. If you discover two short
separate paragraphs that do the same thing, consider
joining them into one.

Each different segment of the discussion — each
different topic of the letter — should be placed in its
own paragraph. Strategically important information
should receive special emphasis in business letters.
Information in the first and last lines of paragraphs is
read and remembered better. Information given in the
middle of long paragraphs is easily overlooked or
forgotten  altogether. Therefore, important
information should be placed in rather noticeable
positions. Less significant or positive information
should appear in less visible points in the business
letters. If some unfavorable or negative things are to
be said, a good and acceptable strategy is place them
in areas of less emphasis.

Formal business style is characterized by
conciseness, laconism and economical use of

language means. Together with objective character
and credibility of information they are the main
requirements of this style. Official written documents
cannot contain subjective opinion and emotional
words. For formal business way of communication it
is typical to use impersonal address, because the
statement is usually made on behalf of an
organization or officials. Regulation of relations and
communication according to strictly defined
standards resulted in the emergence of standardized
formal speech and business style [5].

3. Language and Grammar Peculiarities

There are some other features of business
language concerning language and grammar usage.
Complex sentences, joined by conjunctions, rather
than short sentences, are characteristic for formal
business style. Simple but polite style is preferable
without unnecessary wordiness, familiarity or slang.

Another important characteristic feature of
business correspondence is the usage of passive
forms when the doer of the action is insignificant. If
it is not necessary to show the performer of the
action, we can leave the reader unaware.

Your enquiry is being dealt with.

The order has been confirmed.

In the passive sentence, the grammatical subject
receives the focus.

The decision was taken by the committee.

The visiting delegation was met by the vice
president.

When we use the passive we can hide the
subject or report unconfirmed, speculative
information.

The shipment may be delayed.

The full conference programme has not yet been
printed.

But, still usage of active forms is acceptable
and conventional in business correspondence. Firstly,
it is easier to read such type of sentence and
secondly, these sentences take less words, thus
reading takes less time.

One more thing to be remembered is that the
verb must always agree with subject. No matter how
many words separate the subject and the verb, make
sure they agree. Moreover compound subjects always
take a plural verb (e.g. The contract and financial
statement are authorized by our CEO).

When an indefinite pronoun is used as the
subject of a sentence, it is sometimes difficult to tell
whether the pronoun is singular or plural. Some take
a singular verb while others take a plural verb.

These indefinite pronouns take a singular verb:

anybody, anyone, each, either, everybody,

everyone, neither, no one, one, somebody,
someone.

These indefinite pronouns take a plural verb:

few, many, several.
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With the following indefinite pronouns one
must judge from the context of the sentence whether
to use a singular or plural verb:

all, any, most, none, some.

Cf. All of the employees are professional.

All of the money is invested.

Cf. None of the orders were processed.

None of the ledger was saved.

Other universal recommendations to follow
while writing business letters: avoid using dangling,
unclear modifiers, avoid split infinitives, avoid using
clichés and jargon [1, 35-37]. On the whole, it is
better to avoid using colloquial language or slang not
to sound too familiar and impolite. It is important to
get the right tone in the letter. This means that,
generally speaking, the writer should aim for a
neutral tone, avoiding the pompous language on the
one hand and language which is too informal on the
other.

Pompous, officious-sounding words should be
avoided as well as slang and colloquial phrases.
Therefore, watch out for puffed-up, important-
sounding language [2; 15, 465-470] in business
letters like:

aforesaid — named, mentioned above

arrived enclosed — enclosed with

as to whether — whether

due to the fact that — because

in regard to — concerning

thereafter — after that

Furthermore, choosing positive language will
make our letter well-turned. Business writers and
speakers recognize that positive, optimistic people
are more open to new ideas and change, than are
discouraged, unenthusiastic people. Therefore, such
communicators have no opportunity to accentuate the
positive. Find positive ways to express bad news in
your business letters. Often, business letters must
give bad news which should be conveyed in a tactful
way. Doing so reduces the chances that business
relations with the recipient of the bad news will end.
If you have bad news for someone, you need not spill
all of it in the first sentence. Thus, negative phrasing
should be avoided in business letters. To convey bad
news positively some words are better avoided (e.g.
cannot, forbid, fail, impossible, refuse, prohibit,
restrict, deny, etc.). For the above mentioned
reasons, we should pay attention not only to the
formality in the letter, but also on aspects which have
some emotional influence on the reader

Abbreviations in Business Correspondence

In business correspondence a number of
abbreviations are used, some of which are only
suitable for informal communication, some even for
electronic communication only (e.g. emoticons). In
formal business letters, a clear, formal writing style
should be used; however, there exist some instances
in which the use of abbreviations is appropriate to
save both space and time [13; 15].

Formal widely used abbreviations:

ASAP — as soon as possible

attn — attention: to show that a letter is for the
attention of a particular person

cc — used on a business letter or e-mail to
indicate that a copy of a given letter is being sent to
the person mentioned

c/o or c/- — care of: used in the address on a
letter or parcel that you are sending to someone at
another person’s house

encl. — enclosed or enclosure: used at the top or
bottom of a letter to show that an attachment has
been included in the letter

ETA — estimated time of arrival

FAO - for the attention of: written in front of
someone’s name on a document, letter, or envelope
to show that it is intended for them

FYl — for your information: written on a
business letter or e-mail to show that it is being sent
to someone for their information only; they are not
expected to reply or take any action

pp — on behalf of: written in front of someone’s
name when you are signing a letter for them

PTO — please turn over: used at the bottom of a
page to indicate that there is a second page (informal)

RE — used in business letters to introduce their
subject matter

ref. — reference: used in a business letter when
you are giving the numbers and letters that show
exactly which document or piece of information you
are writing about

RSVP — used on written invitations to ask the
invited person to confirm their attendance

TBA — to be announced

TBD - to be determined

Other often used abbreviations in business
letters:

alc — account

appar. — apparently

C. or ca. — approximately, about (Latin circa)

cf. — compare (Latin confer)

comm. — commerce

Corp. — Corporation

dt — date

e.g. — for example (Latin exampli gratia)

et al. — and other people (Latin et alii)

etc. — and so forth (Latin et cetra)

ibid. — in the same book, chapter, (Latin

ibidem)
i.e. —in other words (Latin id est)
Ltd. — Limited

nb. — nota bene
NOO — not on original
p. a. —a year, each year (Latin per annum)
p. a. — per head (Latin per capita)
P&P — postage and packing
pdd — probable date of delivery
PIN — postal index number or Personal
Identification Number
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SAE — stamped (self-) addressed envelope
vs — against (Latin versus)

ZIP (code) — Zone Improvement Plan
(used in US addresses after the state designation
to assure delivery)

4. Components and Structure of Business
Letters

Any standard business letter has certain
common components and formulas which are
recognized and handled accordingly. The number of
components may vary significantly depending on the
aim of the business letter [3; 7; 11; 15]. A basic
business letter is composed in three steps:
introduction, body of the letter and end remarks.

The introduction block states the reason for
writing the letter. The introduction helps the reader
understand in which context the letter should be
considered. Possibilities include inquiries, demands,
business offers, instructions for personnel, business
requests, complaints, job inquires and more.

Introduction includes heading, inside address,
salutation and subject or reference line.

The heading contains the writer's address and
the date of the letter. If letterhead stationery is used
the writer's name is not included and only a date is
needed in a heading.

The inside address shows the name and address
of the recipient of the letter. This information helps
prevent confusion. Also, if the recipient has moved,
the inside address helps to determine what to do with
the letter. In the inside address, include the
appropriate title of respect of the recipient; and copy
the name of the company exactly as that company
writes it.

Another significant issue is salutation in
business letters. When you do have the names of
individuals, remember to address them appropriately:
Mrs., Ms., Mr., Dr., and so on. The salutation, the
addressee’s name, is followed by a colon. If you
don't know whether the recipient is a man or woman,
traditionally you write "Dear Sir" or "Dear Sirs".
More recently, however, salutations such as "Dear
Sir or Madame," "Dear Ladies and Gentlemen" or
"Dear Friends" have been recommended. Notice that
in the simplified letter format, the salutation line is
eliminated altogether. Deleting the salutation line
altogether or inserting "To Whom It May Concern” in
its place, however, is not always a good solution, it's
quite impersonal.

It is advisable to get a person's name within the
organization, make a quick, anonymous phone call to
get a name. Otherwise it is possible to address the
salutation to a department name, committee name, or
a position name: "Dear Customer Relations
Department,” "Dear Recruitment Committee," "Dear
Chairperson,” "Dear Finance Director".

The subject or reference line may replace the
salutation or be included into it. The subject line

announces the main business of the letter. If you are
responding to a letter, identify that letter by its
subject and date in the first paragraph or sentence.

With reference to your advertisement in the

Times,

With reference to your letter of 23“March,

With reference to your phone call today,

Thank you for your letter of March 5™,

The body of the letter contains the actual
message with details about what you would like to
accomplish. This section of a business letter is
extremely important. This is where you achieve your
goals in writing a business letter [1, 35-37].
Therefore, state the main business, purpose or subject
matter right away. Let the reader know from the very
first sentence what your letter is about using the
following phrases.

| am writing to inquire about ...

The reason I am writing is to confirm ...

I would like to comment on ...

1 should apologize for ...

Remember that when business people open a
letter, their first concern is to know what the letter is
about, what its purpose is, and why they must spend
their time reading it. Therefore, avoid round-about
beginnings. In the first sentence of any main body
paragraph of a business letter, try to locate a word or
phrase that indicates the topic of that paragraph.

To make sure the main points are done clearly,
fully and in a logical sequence it is advisable to
priorities the arguments and facts, use conjunctions
and link words for cohesion, itemize using lists
whenever possible in a business letter. Listing
spreads out the text of the letter, making it easier to
pick up the important points rapidly. Lists can be
handled in several ways using bullet points or other
indicators. The link words are used to signal the kind
of connection there is between one statement and
another. To express contrast, result, emphasis, extra
information, sequencing in time can be used the
following phrases:

otherwise, apart from that, accordingly, whereas,

hence, furthermore, moreover, besides; in

addition, thus, consequently, as a consequence,
therefore, on the contrary, however, still, in spite
of, despite, nevertheless, while, firstly, secondly,
next, lastly,

to begin with, I should inform you....

in the beginning..., at the outset......

on the one hand..., on the other hand

to outline, to emphasize, to focus on, to highlight.

Conclusion contains information about intended
next steps and actions — what you would like to
happen in the future. The writer should provide a call
for future action. This can be a chance to talk in
person, a follow-up letter or more. It's important to
make it clear that you would expect the next step
from the person reading your business letter.
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Give your business letter an ‘action ending’
whenever appropriate. An ‘action-ending’ makes
clear what the writer of the letter expects the
recipient to do and when. Ineffective conclusions to
business letters often end with rather limp,
noncommittal statements such as ‘Hope to hear from
you soon’. Instead, or in addition, specify the action
the recipient should take and the schedule for that
action.

At the end of a body section come closing
remarks and reference to future contact:

Thank you for your help.

Please contact us again if you have any

questions

Please contact us if there are any problems.

Let me know if | can be of any further

assistance.

I look forward to hearing from you soon.

I look forward to meeting you next Tuesday.

After the body paragraphs come end remarks
including complimentary close, signature block, end
notations (enclosures or copies).

The complimentary close is the phrase used
after the body of the letter. There are three types of
complimentary close: formal, standard and informal.
The following phrases can be used with any type of
complimentary close:

Sincerely, Sincerely yours, Yours sincerely,

In addition, for formal complimentary close are used:

Respectfully, Respectfully yours,

For informal complimentary close are appropriate:

Yours truly, Cordially,

Notice that only the first letter is capitalized, and it is
always followed by a comma.

Signature block. Usually, the writer’s name is
typed four lines below the complimentary close, and
signed in between. If the writer is a woman and
wants to make her marital status clear, Miss, Ms., or
Mrs. are used in parentheses before the typed version
of the first name. Whenever possible, the title or the
name of the position held should be included just
below the name.

Just below the signature block are often several
abbreviations or phrases that have important
functions and are called end notations (enclosures or
copies).

Enclosures. To make sure that the recipient
knows that items accompany the letter are in the
same envelope, such indications as Enclosure, Encl.,
Enclosures (2) are used.

Copies. If copies of a letter are sent to others,
this fact is indicated among the end notations also. If,
for example, a copy is sent to a lawyer, write
something like this: cc: Mr. Raymond Mason,
Attorney. It should be noted that °cc:” is not
capitalized and is always followed by a colon.

5. Formats for Letter Writing

The format of a piece of writing is the way it is
organised and arranged. The format used for a letter
is typically determined by the person writing the
letter. Sometimes a company will have a house style
for a format in which letters must be written, but
typically the writer must choose the format [6; 11].

The standard formats used for most business
letters written today are: the block, semi-block, and
indented letter formats [15, 31]. These three formats
can all be used effectively for writing any business
letter.

Block

The block format is sometimes called ‘complete
block’ or ‘full block’. In this format, all the lines of
the letter, from the dateline to the last notation, are
flush with the left margin. Paragraphs are not
indented but rather begin flush with the left margin.
Single-spacing is used within the paragraphs, and
double-spacing between the structure parts of the
letter.

The salutation should be typed two lines below
the inside address or attention line if there is one. If
there is a subject line, it is typed two lines above or
below the salutation. The body of the letter begins
two lines below the salutation or subject line if there
is one. Two lines below the last line of the letter, the
complimentary close is typed. The signature block is
typed four lines below the complimentary close. An
identification line is typed two lines below the
signature block. All other notations (e.g., enclosure,
distribution) are typed two lines below the
identification line.

Semi-block

The semi-block format, sometimes called
‘modified block’. This format differs from the block
in the position of the dateline (and reference line if
there is one) and the complimentary close and
signature block. The dateline is usually aligned with
the right margin, although sometimes it is centered in
relation to the printed letterhead if this presents a
more balanced look. The complimentary close and
signature block can correctly be placed in any of
several locations. Paragraphs are not indented. The
spacing of various parts of the semi-block format
letter is the same as for the full block format.

The semi-block format is widely used because
of the balanced look it gives to a letter. Since
everything is flush with the left margin in the full
block format, it almost appears as if the letter might
tip over to the left. In the semi-block format, since
the date, complimentary close, and signature block
are toward the right, the letter is balanced in place
and not tipped to either side.

Indented format

The person writing the letter may choose also
indented format. In that case all the paragraphs are
indented. In the indented format letter, as in the
previous formats, various parts begin at the left
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margin, except for the date and the complimentary
close and the signature.

6. Conclusion

Business correspondence is indispensable part
of business communication. To write an effective
and successful business letters, arguing and
achieving the business objective, it is essential to
comprehend the whole range of such things as:
occasions on which the particular letter is written, the
style of letter, useful and accepted expressions.

The major features of business language are:
conciseness,  laconism,  specific  terminology,
objective character. Each type of business letter has
its own standard phrases and clichés. By using these
standard phrases, it is possible to give a professional
tone to business letters, effectively reveal the content
of the message and achieve business aims. The
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MATEMATHUYECKAS MOJIEJIb ONITUMM3AIIMA TPOIIECCA U3MEJBYEHHUSA CTEKJIA B
CTPYHHOM MEJbHUIIE

Annomayun. Mamemamuueckoe MOOeIUpoOBaAHUEe NPOYECCO8 USMENbUECHUS AIOMOCUIUKAMO8, A4 UMEHHO
CcmeKna, NPeoHa3Ha4eHo OJisk U3YHeHus NPUHYUNOSE NOCIMPOCHUS KOMNbIOMEPHLIX MOOeell ONMUMU3ayuL npoyecca
usMenbUeHus. dmu pe3yibmamsl HOMO2Yn OMEemumb HA KOHKPEMHble 60NPOCHL, COOEPHCAUWUECS 6 MEXHOIOSUU
NOJYYUeHUs] KOMIOZUYUOHHBIX MAMEPUATLO8 HA OCHOBE CI00bL U CMEKId.

Knwuesnie cnosa: Cniooa, cmexia, Mamemamuieckas Mooeib, ONMUMU3AYUsL.

Teoperndeckn TOYHOE OIMCAaHHE IIpolecca YIETBbHOH MOBEPXHOCTH Sy M3METBYEHHOTO MTOPOIIIKA,
M3MENbUCHNSI CTEKJa TpeOyeT ydera IIHPOKOTO C HEKOTOPBIM 33/IaHHBIM Pa3MEPOM YacTHII.
cnektpa ¢aktopoB. IIpexxne Bcero, 3To 3aTpatsl WnrerpupoBanuem ypasHenust (1), moapoGHO
SHEPruM Ha NpeAesbHbIE YOPYrue U IJIacTUYECKHe cm. TI.C. XopgaxkoB "ToHkoe  HW3MeEJIbUEHUE
HeoOpaTtuMble aeopManiM, KOTOpBIE ONPENEISIOT CTPOUTENIFHBIX ~MaTepuaioB", ¥ JeJIbHEHIINMHA
XapakTep MOJEIH. IIpeoOpa3oBaHMsIMU TIOJy4aeM YPaBHEHHE CTEHECHH

Hapsimy ¢ atumu, UMeroTcs U ApYyTHe 3aTpathl U3MENIbYCHHUS

SHEpPTUHU: Ha TPEeHHe, Ha O0O0pa30BaHUE arperaToB M
T.0. B cuiay Manoil M3ydyeHHOCTHM NOCIEIHUX, HE
Tepsisi KAYeCTBEHHOU aJIeKBaTHOCTU MOJIEIH, MOYKHO
OTPAHUYUTHCS paccMoTpeHrneM MpeenbHBIX

S =Sn(l-e %, Y, )]

rae - k2 =K1, . N /V, N- momnocTts usmensuntens, V

yIpyrux redopmarii. - o0peM wu3MenpuaeMoro Imopomka, K - KHJ}'
C W3BECTHOH CTETEHBIO NPUOIMKEHHS MOXHO YAGpHOTO  paspyllCHUA — HaCTHUBL,  paBHBIM
CUHTATB, 4TO OTHOMICHHIO  SHEPTMM  paspyWIeHMA K obuieit
Dw = K-de( 1-S/Sm), @) BENIMMHE KUHETMMECKOH OHEPrHH HacTHLbI Mepen

ynapoM. BakueimuM conepxaHueM 3Toil mMozaenu

SIBIISIETCS 9KCIIOHEHIMAIbHBIN Xapakxrep

rae W - IIIoTHOCTE SHEpTrHH, IepeaaBacMoil YacTHIle.
S ynenbHAs MOBEPXHOCTh YACTHIBL, Sm yACIbHAsS
MIOBEPXHOCTH IIPEJEIILHO U3MEIBUEHHOIO MOPOLIKA, €
-3Heprus, 3arpaueHHass uzMenpuutesnem, K - KIIJ
u3MenbunTens. B nporecce u3MenbueHus ynaenbHas
MMOBEPXHOCTh YACTHIl S MPHUOIMKACTCA K 3HAYCHUIO

ACUMIITOTHYECKOTO MPHOMMKEHUS K KOHIULIMOHHOMY
3HAYCHHUIO Sy . OmpeaeneHHyo crequbuKy IpuaaeT
TO, uT0 V HE SBISIETCSA TOCTOSHHBIM B TEUYCHUH
mporiecca. M3 (2) cremyer, 4to ymeHblneHue V
MIPUBOJUT K Oosiee OBICTPO CXOAUMOCTH S K Spy .
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KauectBeHHass Mozienb OmpenenseT MOAX0d K

OKCIIEPUMEHTAJIBHBIX  TaHHBIX, TMPEACTAaBIICHHBIX

MIOCTPOCHUIO perpeccun Ha OCHOBE Hwke st ppaxmmu 0.1<5,<0.2.
Taoauma 1
T,u 0,5 1 15
Brixon, y 0,412 0,609 0,89005

YpaBHEHHUE perpeccuu IMmporecca U3MEIbUCHHS
CTeKJIa B CTPYWHOU MEIBHHIIC UMEET BHI;

y=l-at?*e®,  (3)

3mech y - OIGHKAa BBIXOJHOTO IapaMeTpa
Mozenu (TIPOLIEHT BBIX0OAa HeoOXoanMon (pakium.);
SKCIIOHEHITHATbHAS COCTaBIITIONIAS OTpakaet
KadeCTBEHHOE TTOBEICHHE MO/IEITH, a
KBaJpaTHUECKUIl WieH ee crenuduky; t - BXomHOU
napameTp (Bpemsi). Ilpumensist jorapupmupoBaHue
Jutst (3), monyuum

Ln(l-y)=Lna+2Lnt-bt.

ITycte 1- y =x, x = (X1, X2, x3) = (0,588, 0,391,
0,10995), t= (1 t2 t3) = (0,5, 1, 1,5).

JUis  perpeccun  BOCHOJB3YyeMCS  METOJIOM
HaNMEHBIINX KBaJpaTOB, HAXOMsd MOCTOSHHBIE a, b,
U3 CIEAYIOUIEN CUCTEMbl HOPMAJIbHBIX YPaBHEHUI:

{£Ln,=nLna+2SLnti+b(Zti),
{T(tilnxi)=Ct)Lna+2Z (tLnti)+b X ti?),
{Z(nti|*Lnxi)=(ELnti)*Lna+2XLnXi?+
b(= ti Lnti),

rme N = 3, xoiamdecTBO ucnbITaHui. IloacraBisas
W3BECTHHIC 3HaueHWsA y W { W3 TaOmmiel, pemraeMm
cucremy. B pesynbrare, a =16.3173, b =3,8739.
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Pucynok 1 - O01umii BUg KpMBOi, MOJIy4YeHHOH B pe3yJibTaTe PerpecCHOHHOI0 AaHAJIN3A MO0 ONBITHBIM
JAHHBIM.
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PucyHnok 2 - 3aBucuMocTh BbIX0a HE00X0AMMOIi ppakuuu OT BpeMeHHU NPOTeKaHNus Npouecca
H3MeJIbYeHHUs CTeKJIa HA CTPYiHON MeabHHIe.
Tabauna 2
Tu 0,3 0,5 0,7 0,9 1 1,1 13 15 1,7 1,9 2
¥.,% 82,08 | 412 | 46,89 | 59,54 | 66,09 | 72,15 | 82,08 | 89,005 | 93,49 | 96,25 | 97,18
Bun mnomydeHHOW 3aBUCHMOCTH IIPEICTaBICH CTpYWHOW METbHHIIE YAOBJIETBOPSIOMIAS BCEM
Ha pucyHke 2. HeamexBaTHBIE MOJEIH TMOBEICHUS HeoOxomuMbeIM yenoBusaM, Tpu 0,5< t <oo pyHKUIHS
kpuBoit mpu t < 0,5 94 OOBACHAIOTCA TEM, UYTO MOHOTOHHO Bo3pactaeT U npu t - P ooy -» 1. IIpu
3aTpaThl SHEPTUU Ha IUIacTHYecKHe aedopManuu MPOBEJICHUN pacueToB ¢ 0Oa3amm maHHBIX Quattro
CTaHOBATCSA TPEOONANAIOMIMMK, KOTJa OCHOBHAs Pro. C momompio pa3paboTaHHOW MaTeMaTH4eCKON
Macca YacTHIl JOCTHIaeT JOCTaTOYHO  MAajoro MOJIEI 0 ONTUMH3AIMM H3MENbYCHHs CTEKIa B
pa3mepa. /o 3Toro MoMeHTa BCce MPUBE/ICHHBIE BbIIIIE CTpYWHOW MEJIbHMIIE pellleHa 3ajayda, CBs3aHHas C
paccy’kAeHHUs He IMEIOT MecTa MaKCHUMAaJbHBIM BBIXOJIOM CTEKIa HE00XOIUMOTro
y=1-16,3173 t2* 38739, Kacca KPYITHOCTH pu MUHHMAJIbHBIX
Wrak, nepex HamMu perpeccHoHHas Monensb (6) DHEPreTUYECKUX 3aTpaTax 10 BPEMEHH. B
3aBHCHMOCTH BBIXOJla CTeKJa KpymHocThio - 0,2 + pe3ynbTare BBITTOJTHEHHBIX HCCIICTOBAHMIA
0,1 mporexkaHms Tmporecca HM3MENbYCHUS  Ha pa3paboTaHO CTEKII0O HOBOTO XHMHYECKOTO COCTaBa:
CTpYWHOW MENBHHIIE YIOBJIECTBOPSIOMIas BCEM Si02- 36,5 %, A1203- 0,25 %, F203 - 0,005 %, CaO - 3,
HeoOxomumbIM yeroBusaM, mpu 0,5< t < co QpyHKIHSA %, MgO - 0,99 %, Na,0- 10,9 %, B20s - 14,55 %, K-0
MOHOTOHHO Bo3pacTtaeT W npu t - oo y - 1. Ilpu - 20,.6 %, BaO - 12,82 %,S0s - 0,25 %, xoropoe 3a
MPOBEICHUM pacyeToB ¢ 0Oa3amm jgaHHBIX Quattro CUeT HEHTpalM3allMM OKCHJA KpeMHHs, o0Janaer
Pro. C nmomomrpio pa3paboTaHHONW MaTeMaTHYECKOW TIOHM>KEHHOM TeMIIEpaTypoi pa3MATYCHHS.
MOJIEI TI0 ONTHMHU3AIMHM H3MENbYCHHS CTEKIa B PazpaboTana MaTeMaTHIecKast MOJIEeTTh o
CTpYWHOW MENBHUIIE pelIeHa 3ajada, CBA3aHHAs C ONTHMHU3AIMK TIpOIlecca W3MEIBYCHHS CTEKIa B
MaKCHUMaJbHBIM BBIXOJIOM CTEKJIa HEOOXOIMMOTO CTPYHHOH MeJNbHHIIE, KOTOpas OOBICHAET, HYTO
KJacca KPYITHOCTH npu MHHHMaJTbHBIX 3aTpaThl SHEPTUM Ha IUTACTHYECKHe nedopManuu
SHEPreTUYECKHX 3aTpaTax 0 BPEeMEHH. CTAQHOBSTCS MpPEOoOTaAAONMMHY, KOT/la OCHOBHAs
Wrak, mepen HaMH perpeccHoHHast Moaenb (6) Macca 4YacTHIl JOCTHraeT JOCTaTOYHO MaJloro
3aBHCHUMOCTH BBIXOAa CTEKJa KpymHOcThio - 0,2 + pasmepa. HaiineH MakcHManlbHBIA BBIXOJ] KJiacca
0,1 nmporekaHuss mpoluecca H3MEJIbYEHHS ~ Ha kpynHoctu -0,2  +0,1, paBueii 89,9 %, 3a
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