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TYPISCHE LOKALE MERKMALE DER ARCHITEKTUR DES GANDSCHA (AUF DER PROBE DES
GANDSCHAS GRABSTATTE 'IMAMSADA' KOMPLEXEN)

Die Zusammenfassung: In dieser wissenschaftlichen Arbeit Grundziige des historisch-kulturellen Traditionen
der Gdindschd wurden auf der Grundlage von unterschiedlichen wissenschaftlichen Quellen und innovative

Methoden untersucht worden.

Schliisselworter: Aserbaidschan, historisch-ethnographischen Forschung, Gdndschd, Architektur.

Die Einfiihrung

Die Grabstitte Imamsade, die sich im
staatlichen historik-kulturellen  Naturschutzgebiet
befindet in einem der altertiimlichen Zentren der
Wissenschaft und der Kultur — die Stadt Gandscha.

Die Grabstitte wurde hier im Jahr 739 {iber dem
Grab des Urenkels Propheten Muhammed - des
Sohnes von Imam Ali ibn Hussejn, des fiinften
Imams Muhammed Bagir und seiner Tochter Ummi
Hekima - Movlan Ibrahim errichtet. Das Wort
"Imamsadd" stammt vom Begriff ,,Kind des Imams*
und es bedeutet der Nachkomme von Imam.

Unter dem Volk versteht man das Wort
LImamsade wie ein heiliger Tempelort.

Wihrend der Herrschaft von Umayyaden (661 -
750) wurden viele Mitglieder Ahl Al-Bait
(Nachkommen von Muhammed) verfolgt und an die
Rénder des Amirs verjagt. Movlan Ibrahim ist in die
Stadt Géndschd damaliges Zentrum der uralten
islamischen Kultur umgezogen.

Movlan Ibrahim siedelte in der Stadt Gdndscha
und lebte bis seinem Tod hier und wurde auch hier
begraben. Zum Ehren seiner Heiligen Personlichkeit
wurde {liber seinem Grab eine Grabstétte errichtet.

Materialen und Methoden

Aserbaidschan liegt zwischen Europa und Asien
und hat eine giinstige natiirlich-geographische
Konjunktur, mildes Klima, fruchtbare Boden, reiche
Bodenschitze. Dieses Territorium ist in der
wirklichkeit als erstes Obdach der menschlichen
Zivilisation berithmt. Vor zwei Millionen Jahren gab
es hier jede Bedingung fiir die Bewohnung, Leben,
Schaffen,  Entfaltung und  Fortschriff  der
Urmenschen.

Gindschd ist eine d&lteste Ecke der Kultur
unseres Landes. Géndschd hat eine geschichte
mindestens 4000 Yahre des miiselmanischen Orients
und hier sind alte Baudenkméler, grabmal des
Aposlels, ein wertiges Heiligtum. Dieses wichtige
Denkmal liegt 7 kilometr weit vom moderuen
Gindschd, am rechten Ufer gindschiflusses.
Grabmal Imamsades hilt man fiir die bedeutenden
Symbolen der Stadt.

Gindschds Aposlel grabmal wurde auf das grab
des jungen Prinz Ibrahim des Sohns des fiinften
Aposlel Mahammad Bagir, der 739 gefallen war,
hinaufgesetzt. Von diesem Denkmal offenbarte sich
wichtige historische Quelle der Jahrbuches. Grabmal
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Aposlel wurde am Ende des XIV. und am Anfang
des XV. Jahrhundert ganz errichtet. in den XVII-
XVIII Jahrhunderten wurde herum Moschee, Tempel
und andere grabméler erhdht.

Gindschds Imamsade grabmal war seit
Jahrhunderten zum Heiligtum der Muselmanen, die
nicht nur aus Aserbaidschan, sondern auch aus
anderen Landern gekommen waren.

Dieses Ort hat sich in einem heiligen Tempel
fiir gldubigen Muslim verwandelt. Die im VIII
Jahrhundert iiber dem Grab von Movlan Ibrahim
gebaute Grabstitte, wurde in den XIV — XVI
Jahrhunderten vergroBert, in ihrer Gegend liegenden
Gebéduden wurden grundsitzlich in XVII — XVIII
Jahrhunderten gebaut. Die Grabstitte ist das
wertvollste Denkmal im Imamzadeh komplex. Die
Hohe der Grabestin ist 12 m, die Kuppelhohe ist 2,7
m, Durchmesser ist 4,4m. Die Fassadenplatten sind
mit blauen Kacheln bedeckt.

Im XX. Jahrhundert wurde die Innenwand des
Innenteils der Grabstitte wichtigste historisch —
epigraphische Muster entdeckt und von den
hervorragenden Historikern erforscht - verstorbenen
Archdologen, Professor Isak Dshifzadé, sowie von
einer bekannten Wissenschaftlerin,

Akademikerin  Mischddichanym Nemaétova
wurden untersucht und werden in folgender Weise
gelesen: ,,Er, der Gott ist ewig. Das ist ein Heiligtum,
ein Paradiesgarten von Movlan Ibrahim — Sohn des
Imams Mohamad Bagir — sei ihm Ehre. 120 Jahre
nach dem Tod seines GroBvaters ist er gestorben —
»Sei mit ihm Allahs Segen!“.

Infolge der wissenschaftlichen Forschung dieser
historischen Schrift wurde es bekannt, dass das
Denkmal dem Sohn des Imams tiber seinem Grab in
738-739 errichtet wurde. Das Ort des Heiligtums
Imamzadé ist den Vertretern vom hervorragenden
Aserbaidschanischen Dichter und Philosoph Nizami
Géndschévis Generation — welche Scheychzamanovs
Gite gehalten.

Im XIX. Jahrhundert begann im Imamsade
grabmal die Restaurationsarbeiten zuerst vom
heldenhaften Truppenleiter und Chans Dschavad
Chan, danach 1878-1879 unter der Leitung des
generals des zweiten  Reiter-muselmanischen
Regiments der russischen Armee Israfil baj
Yadigarsade.

Schlussfolgerungen und Empfehlungen

Der Stolz der heroischen Geschichte von
Géndschd - der letzte Chan, Dschavad Chan Zijads
Sohn (1748 — 1804), auf seine Anweisung wurden
grofle Restaurierungsarbeiten gefiihrt. In den Jahren
1878 — 1879 wurde durch Initiative des
Generalmajors Israfil bdy Yadigarzadd und am
Anfang des XX. Jahrhunderts aus Initiative einer

Gruppe von Intelligenzen das Altarraum Heiligtum
wieder renoviert.

In diesem Heiligtum in dem Imamzadéheiligtum
wurden Scheychzamanli - Pischnamazzadd, Mirza
Mehdi Nadschi, Mir Sdyyid Abbas Aga — Vertreter
von Sazzidsgeneration, General — Major Israfil bay
Jadigarzada und andere bedeutenden
Personlichkeiten begraben.

Das Heiligtum Komplex war jahrhundertelang
als Zentrum der Wohltitigkeit fiir einsame,
obdachlose Menschen bekannt. In der ehemaligen
UdSSR war nun Imamzadé als muslimischer einzig
offenes und funktionierendes Heiligtum. In den 1930
— 1944 Jahren wiahrend der sowjetischen Macht
wurde von den Hilfsgebduden Imamzadd Heiligtum
als Kinderheim benutzt.

Dieser heilige Ort hatte die vom Krieg
gelittenen kleinen Kinder verschiedener Nationen
betroffen.

Unser Land, in dem unser grote Lider Hejdér
Alijev den Grund der Staatlichen Politik, der Prioritt
gegriindet hatte, hat tiefsten multikulturellem Stamm,
Toleranztraditionen und Bewahrung der
verschiedenen religidsen, kulturellen und
historischen Denkméiler.

Priasident der Souverdnen Aserbaidschanischer
Republik ITham Alijev, der Nachfolger von groBem
Lider setzt die kluge, nationale Politik erfolgreich
fort.

Er hatte die religiésen, historischen und
architektonischen Denkmaélern Wiederherstellung
und zahlreichen Erlasse und Verordnungen im
Zusammenhang mit  der Umstrukturierung
ausgegeben, unter der Fithrung der Prisidentin der
Heydar Aliyev-Stiftung, gutwillige Botschafterin
UNESCO und ISESCO Frau Mehriban Aliyeva
verbringende zahlreiche Projekte ist fiir unsere
nationale und kulturelle

Erben ein unersetzliches Muster. Von
Prisidenten Ilham Alijev wurden in den Jahren 2010-
2015 sieben Verordnungen untergeschrieben. Die
religiose und historische Komplex Imamzadeh wurde
in Ganjas Architekturstil erheblich umgebaut.

Heute ist Imamzadeh Komplex einer von besten
Heiligtiimern der islamischen Welt, und nicht nur fiir
zahlreiche einheimische sondern auch fiir viele
auslandische Pilger besuchte heiliger Ort.

Am 1. Mérz 2010, am 30. Dezember 2011, am
5. Juni 2013, am 16. Mai 2014, am 5. November, am
9. April und am 9. Septembre 2015 hat der Président
der Aserbaidschanischen Republik Heer Ilham
Aliyev fir die Restauration, Wohlordnung und
Einrichtungsarbeiten ~des Imamsade grabmals
komplex, das in der gegend Géndschds Staatlichen
Schonung der geschichte und Kultur liegt, eine
Anordnung getroffen.
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A SURVEY OF THE IMPACT OF DIVERSIFICATION ON FINANCIAL
STABILITY OF BANKS

Abstract: Ownership structure in existing private banks in TSE can change diversification degree by changing
management structure in market and by approving different rules of credit risk, can affect financial stability of
bank. Despite the wide researches about the relationship between diversification degree and stability, most aspects
of this relationship are not recognized due to various factors. Thus, investigation of the relationship between
diversification degree and ownership structure and financial stability of banks listed on TSE is of great importance
and this is one of the unknown aspects of this study. The study population of this research is existing banks in TSE
during 2008-2014. The study method is descriptive-analytic and evaluation models and panel data are used. As the
results of Hausman test and insignificance of statistics are used, random effects method is selected. F Limer’s test
shows the support of panel data method. The present study is composed of two main regression, the first is
performed by herfindahl hirschman index in payment of loan and second is performed by coefficient of
concentration 3 of first bank in deposits. The results showed that the higher the concentration of payment of loan
market and as payment loans are in specific minority, the delayed payment of bank and financial instability of
banks are increased. This means that the higher the competition in loans payment, the higher the clarity, the lower
the financial instability. Also, the results show that concentration among the banks and exclusion among the banks
has negative effect on financial stability of banks. Also, the results show that the higher the banks exclusive
ownership in stock market, and the higher the sum of shareholders above 5%, the lower the financial instabilities
and delayed payment.
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1- Introduction banks in Iran, the number of banks is increased and

Delayed payment as one of the credit risk and
financial instability indices is one of the most
important challenges of banks in the country. In
recent years, despite giving deadline and installment
and transferring non-current claims to the current
title, delayed payments are increased. Due to various
effective factors on delayed payment, the researches
in this field are developed. In recent years, new
literature is raised in the effect of concentration and
competition on financial stability of banks.
Competition is a positive force in most industries and
is supported by authorities due to positive impact on
efficiency of industry, production quality and
innovation. This issue has been a challenging case in
banking industry. The benefits of competition should
cover instability risk of banks. In recent years, based
on approving the law of establishment of non-state

concentration in banking is reduced considerably. In
case of not considering its outcomes in financial
stability of banks can have dangerous outcomes for
bank system and entire economy.

On the other hand, ownership structure in
existing private banks in TSE can change
management structure and diversification in market
and by approving different rules can affect credit risk
and financial stability of bank. Thus, evaluation of
diversification degree and ownership structure and
financial stability of banks listed on TSE is of great
importance and this is one of the unknown aspects of
this study.

Despite the wide studies regarding the
relationship between diversification and stability,

ISPC Perspectives in science for 2016,
Philadelphia, USA

% 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:torabi.economic@gmail.com
http://s-o-i.org/1.1/TAS-01-33-2
http://dx.doi.org/10.15863/TAS.2016.01.33.2

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

Impact Factor: | ¢ (australia) = 0.564 |
| JIF = 1.500 |

| SIS (USA) =0.912 | ICV (Poland)  =6.630
| PHHI] (Russia) =0.179 | PIF (India) =1.940
i ESJI (KZ) =1.042 |

SJIF (Morocco) = 2.031

most aspects of this relationship are unknown due to
various factors. Different theoretical and empirical
studies have presented different results and theories
in this regard. The dominant assumption among
politicians and academic experts is the relationship
between diversification and stability. This study
attempts to evaluate the relationship between
diversification and financial stability of Iranian banks
and measures its direction and intensity. The validity
of each of theories regarding the relationship
between diversification and stability about Iranian
banks is tested empirically and by panel data model,
we investigate the relationship between non-current
claims of Iranian banking system as financial
instability index and macro-economic factors,
systematic risk, Inverse Herfindahl-Hirschman
Index as diversification degree and specific features
of bank during 2008-2013.

2- Theoretical basics
2-1- Concentration and competition

Concentration is a condition in market in which
the market is controlled by a few pioneer
manufacturers active in the industry. The inclusion
criteria are effective factors on market concentration
and show the easy or difficult condition of entering a
market. The higher the difficulty of entering an
industry for new enterprises, the existing enterprises
can take non-competitive behavior. In an exclusive
market, concentration is high and in full competition
market, concentration is  reduced. = Market
concentration indicates the condition of number of
enterprises and market distribution among existing
enterprises in the market. The higher the unfair
nature of enterprises, the higher the concentration
and if all the conditions are fixed and number of
enterprises are increased, the lower the concentration
(Economic studies office, 2008). To judge about the
competition and exclusion in market, a logical
method is to consider the number of active
enterprises in market and second the distribution
method of market among them. The higher the
dedicated section of market to a few enterprises, the
closer the market structure to exclusion.

We should consider that concentration and
competition are not equal exactly. According to the
economists, reduced concentration can increase
competition. Thus, concentration is a criterion to
evaluate competition degree. Indeed, the difficulties
of measuring exclusive power have obliged most
researchers to consider the size and distribution of
active enterprises in an industry and in literature, it is
called “concentration. Structure—conduct-
performance (SCP) approach of Mason (1939) and
Bain (1951) predicts that when many enterprises
exist in market, they are less concentrated and

competition is higher but none of them can be a
reason to support the competition increase. Some
empirical studies have defined a direct relationship
between concentration and market power in banking
industry. Others lead to uncertainties in general
power of this relationship. In bank system of EU in
1990, the number of banks in Italy was reduced 20%.
Despite the structure-performance index, inter-bank
competition is improved considerably (Hamidi
Sahne, Mehdi, 2008). Bakker, Jacob A. & Haaf,
Katharina (2002) studied the relationship between
competition and market structure in 23 industrial
countries during 10 years. In their study, competition
was measured by Panzar-Rosse model and
concentration by HHI and CRk criteria in local,
national and international markets. Their results
supported  the traditional view by which
concentration could be problematic in competition
conditions (Baker and Haff, 2002).

2-2 Review of Literature

Rishi Manrai, Rudra Rameshwar and Vinay
Kumar Nangia (2014) in the study “Does
Diversification Influence Systematic Risk and
Corporate Performance? Applied Herfindahl Index as
inverse diversification index and to estimate panel
method, Eviews software was applied. The results of
study showed that there was a significant association
between some variables as diversification strategy,
capital  structure, systematic risk, company
profitability, firm size and growth of great
companies.

Yigit and Anil (2012) in a study “the effect of
management and ownership structure on behavior
diversification: a study regarding business of selected
companies in stock market of Istanbul” stated that
based on the studies regarding the relationship
between ownership percentage in preference of
various strategy in developed countries, we could say
there was a negative association between diverse
strategic behaviors and ownership percentage. This
study applied agency theory and herfindahl
hirschman index and it was evaluated whether there
is an association between executive structures and
diverse strategic preferences of 359 selected
companies in Turkey during 2005-2009 or not. The
results showed that the studies companies had
diverse ownership percentage. The findings showed
that considering ownership percentage was increased
compared to business percentage in mentioned
companies.

Ruiz-Mallorqui & Santana-Martin (2011) in a
study analyzed the effect of control by major
institutional owners (bank institutions and investment
mutual fund) on company value. They considered the
voting right of major institutional owners and other
great shareholders. The results showed that when
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Explanatory  variable: Explanatory  or

independent key variable in this study is market

company value. This relationship was positive for
mutual fund. The results showed that other great
shareholders when a major institutional owner
controlled the company affected the company value.

3- Theoretical framework and study model

This study is applied in terms of purpose and
descriptive-analytic in terms of study method. To
collect data of review of literature, library method as
books, journals, papers, thesis are used and to
estimate model, panel data method is used.

Thesis is composed of two main regressions, the
first is performed by herfindahl Hirschman index and
the second is performed by concentration coefficient
3 of the first bank. The study method is panel data
model.

1- NPL;; = PotByNPL;, + PB,HHI, +
BsHHI? + B¢RInt, + BgGDPG, +
B4+ERR; + BsCR, + BoSIZE; + B1905;;
+£i,t'

2- NPL;y = Po+BNPL;; 1+ B2CR3, +
B3sCR3? + Bc,RInt, + BgGDPG, +
B+ERR, + BsCR, + BoSIZE;; +P100s;,
T &

In this study, the relationship between

introduced variables is investigated by panel data
regression.

Study variables

Dependent variable: Dependent variable of
study is delayed payment to total loans as recognized
as the financial stability criterion.

concentration criterion. These criteria include
herfindahl Hirschman index for loan market and
concentration ratio 3 of first bank of deposits as
structural criteria of competition.

Another explanatory variable is ownership
structure as considering total shareholders above 5%.

Control variables: Control variables include
three general classifications as macro economy
factors, systematic risk and specific features of each
bank.

Macro-economic factors include interest rate,
goods index growth and services as inflation index
and actual GDP.

Systematic risk factors include country risk and
exchange rate risk. Country risk is computed by
international risk evaluation institutions as S&P,
ECR, etc. Exchange rate risk is obtained by actual
exchange rate changes.

Special features of bank include banks size as
measured by assets share of each bank of total assets
of bank system. In addition, dummy variable of bank
ownership like Allen Berger et al., (2009) enters into
model as control variable.

3-Model estimation

To show whether using panel data in model
estimation is efficient or not, F Limer’s is used and to
define which method (fixed or random effects) is
suitable for estimation (determining fixed or random
nature of cross section units), Hausman test is used.
The results of tests are shown in Table 1.

Table 1

Results of F-Limer test.

Supported method

Error level

Statistics

Panel data model 0.000

35.546

As shown, the results show rejecting HO. Thus,
panel data model with fixed effects is supported. To
select among panel data with fixed effects and

random effects model, Hausman test is applied. The
results of this test are shown in Table 2.

Table 2

Results of Hausman test.

Probability Degree of Chi-square Test results
freedom statistics
0.15 9 1.99 Random effects

As shown, the results show rejection of HO.
Thus, panel data model with random effects is not

rejected. Finally, based on F-Limer test results and
Hausman test, the study model is estimated by panel
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Hausman and

data model with fixed effects of equation 1. The
results of test are shown in Table 3.

Based on the results of F-Limer test and
results of classic regression

assumptions, Model (1) of study is estimated by
panel data as fixed effects. The results of model
estimation are shown in Table 5.

Table 3
Results of first hypothesis test by random effects method.
Impact type S;ggg;ginnie T statistics Coefficient Variable

Positive 0.0001 7.2543 0.453566 Intercept C
Positive 0.0403 3.7464 0.0987 Delayed payment NPL;,_4
Positive 0.0011 9.8654 0.9882 herfindahl index HHI,
Negative 0.0182 2.1345- 0.4567- Total shareholders above 5% Own
Positive 0.0261 2.7644 1.7678 Interest rate Rint,
Negative 0.0033 6.8654- 0.4566- GDP GDPG,
Positive 0.0058 5.4366 2.0987 Exchange rate risk ERR,
Positive 0.00332 2.8755 0.56779 Country risk CR,
Negative 0.0043 9.8357- 1.07665- Bank size SIZE; ,
Positive 0.0054 7.6543 2.7889 Ownership dummy variable 0Sit

Durbin-Watson statistics :1.87

Limer F= 32.841

Coefficient of determination (R?) 0.64

Adjusted R?:

Prob F :0.00

Source. Study findings

NPL;y = Bo+BiNPL;;_1+ B,CR3, + B;CR3} +
B.RInt, + BsGDPG, + B,ERR, + BsCR, +
BoSIZE;; +P100Sit + € ¢

Based on coefficient of determination, the
model has good fit and the applied variables show
explanatory power of model as 72% and it is a good
value as the applied method is panel data. Durbin-
Watson show the lack of auto-correlation and it
shows 1.87. F statistics in this fit rejects zero value of
coefficients. The sign of coefficients is presented
based on theoretical basics and as coefficients
probability shows the effect of all applied variables
in this study and their significance.

The results are separated as followings:

The results show that explanatory variable
effect or key independent variable in this study is

market concentration and these criteria include
herfindahl hirschman index for loan market and the
effect on financial instability index (delayed
payment) is positive and significant. The results
show that the higher the concentration of payment of
loan market and the paid loans are on specific
minority, delayed bank payment and financial
instability of banks are increased. This means that the
higher the competition in loan payment and the
clarity is increased, the lower the financial instability.

Also, the results show that concentration among
the ownership of banks and ownership exclusion
among banks has negative effect on delayed
payment. In other words, the higher the competition
between the ownership of banks, this competition
leads to the increase of financial instability of banks.
The results show that the higher the exclusion of
banks ownership in stock market and the total of
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shareholders are above 5%, the lower the financial
instabilities and delayed payment of bank.

The results show that the effect of macro-
economic factors include interest rate and growth of
goods price index and consuming services as
inflation index has positive and significant effect on
financial instability of banks and actual GDP rate has
negative and significant effect on financial instability
index of banks. This means that by increase of
interest and inflation rate, risk is imposed on
production and company bankruptcy is increased and
delayed payment and financial instability are
increased. But production increase can reduce
production risk and delayed payments are reduced
and financial instability is reduced.

The results show that systematic risk factors
including country risk and exchange rate risk have
positive and significant effect on financial instability.
This means that country risk is computed by
international risk evaluation institutions as S&P,
ECR, etc. and exchange rate risk is obtained by
actual exchange rate changes and production risk is
increased and delayed payment and financial
instability are increased. The results show that

specific features of bank including bank size have
negative and significant effect on financial
instability. These results show that increase of assets
share of each bank of total assets of bank system can
lead to optimism of customers and reduced credit
risk and financial instability of banks.

In addition, the results show that dummy
variable of bank ownership (private ownership zero
and state one) has positive effect and it means that
state banks can increase financial instability. The
results show that private banks have low financial
instability. This is due to supervisory policies of
private banks.

Then, we estimate the second model.

NPLyy = PBotBNPLj_++ PB,CR3; +
BsCR3? + B.RInt, + BsGDPG, + B,ERR, +
BsCR; + BoSIZE;; +B100S;t + € it

The results of F-Limer tests (to define using
panel or pooled data) and Hausman) to show using
fixed or random effects in panel data) for model (2)
are presented in Table 6.

Table 4
Results of F-Limer and Hausman test for model (2).
P-Value Statistics value | Statistics | Test
0.0000 1.66567 F
0.1367 1.4768 2
X

Based on the results of F-limer test and p-value
(0.0000), HO hypothesis is rejected at confidence
interval 95% and it shows that we can use panel data
method. Based on the results of Hausman test and p-
value (0.0367) as above 0.05, HO of test is rejected at
confidence interval 95% and H1 hypothesis is
supported. Thus, it is required that the model is

estimated by random effects method. Based on the
results of F-Limer and Hausman and results of
statistical assumption test of classic regression,
model 2 of study is estimated by panel data and
random effects. The results of model estimation are
shown in Table 8.

Table 5
Results of second hypothesis test by random effects method.
Effect P-Value T statistics Coefficient Variable
Positive 0.0021 2.8592 0.6543 Intercept Intercept
Positive 0.0039 2.7341 0.8634 Delayed payment NPL;; 4
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Negative 0.0041 2.1341- 0.4321- Concentration percent of three CR3;
first banks
Negative 0.0001 6.0421- 1.0564- Total shareholders above 5% Oown
Positive 0.0013 4.2514 2.0642 Interest rate Rint,
Negative 0.0001 6.1201- 1.5763- GDP GDPG,
Positive 0.0011 5.1201 3.0864 Exchange rate risk ERR,
Positive 0.0041 2.6041 1.2854 Country risk CR,
Negative 0.0034 3.6509- 1.0346- Bank size SIZE;,
Positive 0.0052 2.0611 3.2976 Ownership dummy variable 0S;
0.454 Coefficient of determination
1.9651 F statistics
(0.0000) (P—Value)

Source. Study findings

The results show that concentration among three
first banks and exclusion among banks has negative
effect on financial stability of banks. In other words,
the higher the competition among banks, this
competition leads to reduced financial instability of
banks.

Also, the results show that concentration among
banks ownership and ownership exclusion of banks
has negative effect on delayed payment. In other
words, the higher the competition between banks
ownership, this competition leads to increased
financial instability of banks. The results show that
the higher the exclusion of banks ownership in stock
market, the total shareholders above 5% are higher
and the lower financial instabilities and delayed
payments in bank.

The results show that the effect of macro-
economic factors including interest rate and growth
of price index of goods and services as inflation
index have positive and significant effect on
instability financial index of banks and actual GDP
has negative and significant effect on financial
instability of banks. It means that by increasing
interest and inflation rate, risk is imposed on
production and bankruptcy of company is increased
and delayed payment and financial instability are
increased. However, the increase of production can
reduce production risk and finally delayed payments
are reduced and financial instability is reduced.

Results show that systematic risk factors
including country risk and exchange rate risk have
positive and significant effect on financial instability.
This means that country risk is computed by
international risk evaluation institutions as S&P,
ECR, etc. and exchange rate risk is obtained by
actual exchange rate changes and causes that
production risk is increased and finally delayed

payment and financial instability are increased.

The results show that specific feature of a bank
includes bank size and has negative and significant
effect on financial instability. These results show that
increase of share of assets of each bank of total assets
of bank system can lead to optimism of customers
and reduced credit risk and financial instability of
banks. In addition, the results show that dummy
variable of bank ownership type (private ownership
zero and state one) has positive effect and it means
that state banks can increase financial instability. The
results show that private banks have low financial
instability. This is due to supervisory policies of

private banks.

5- Results and recommendations

The results of study show that the higher the
payment concentration of loan market and paid loans

are on specific minority, the delayed bank payment
and financial instability are increased. It i

recommended that policies in loans payment are
competitive not renting and clarity in this regard
exists. Based on the results of study, concentration
among the banks and exclusion among the banks
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have negative effect on financial stability of banks. It
is recommended that to reduce financial instability of
banks, it is recommended to reduce financial
instability of banks and increase competition among
banks and central bank to reduce exclusion can make
efforts. Based on the results of study showing that
concentration among the banks ownership and
ownership exclusion among the banks have negative
effect on delayed payment and it is recommended to
reduce financial instability and consider percent of
shareholders above 5%. Based on the results, we can
say the effect of macro-economic factors including
interest rate and growth of price of goods and
services as inflation index have positive and
significant effect on financial instability of banks, it
is recommended that macro-economic policies are
used to reduce interest rate and inflation to reduce
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Abstract: The important role of financial accounting and corporate governance is to help financial users
about forming their expectations related to companies’ future interest. Previous studies have shown financial
accountant experts in audit committee have relationship with high quality of financial reporting in companies. The
aim of this research is to study the effect of corporate governance and professional auditor on accuracy of
predicting the shares return in selected industries listed in Tehran Stock Exchange during 2006 to 2013. The results
of research show that corporate governance indexes on the amount of first estimation remains as accuracy of
predicting shares return variable as dependent variable in second pattern is significant and it indicates that the
effect of the percent of biggest ownership on dependent variable of predicting shares return error is negative and
significant, it is recommended that to reduce predicting shares return error and as a result increasing the accuracy
of predicting shares return, financial managements of Tehran Stock Exchange companies must apply policies based
on increasing the percent of biggest shares ownership. The effect of corporate governance variable on dependent
variable of error of predicting shares return is negative and significant and it is recommended to reduce error of
predicting shares return and as a result increasing the accuracy of predicting shares return, financial
managements of Tehran Stock Exchange companies should apply based on increasing the percent of shares
governance ownership.
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1- Introduction delegation theory, the board of directors ignores the
Discussion of corporate governance is great management of shareholders for controlling the
importance after the recent financial crisis. The role management of the firms. Therefore, the board of
of corporate governance is important for several directors shows reaction directly to control company
reasons. First of all, the establishment of corporate appropriately. Therefore, bad selection and moral
governance causes to use scarce resources in hazard might be happened due to separating
economic efficiently. Secondly, resources allocate management from ownership and the board of
toward efficient investments. Thirdly, corporate management might maximize their interests against
governance helps management to concentrate on shareholders interests. Therefore, the mechanism
improving firms’ performance. Fourthly, corporate should be applied to consider the shareholders’
governance helps managing director or the board of interests. Making suitable corporate governance can
management to select best tool to control scarce remove interest differences.
resources. Fifthly, corporate governance forces
institutions to accept rules. The role of auditing in accreditation to the
information of companies’ interest about renewing
Based on this theory, delegation relationship is presenting recent company’s interest and big
the contract between shareholders and the companies’ bankruptcy is important considerably.
management of financial institution. Based on The differences caused by auditing quality show
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themselves as the difference in presented validity by
auditors and interest quality of their clients. Since
auditing quality has different criteria and it is
invisible inherently, there is no any especial auditing
which is considered as the index for it. Most of
previous researches use auditor’s reputation as the
index for auditing quality and have studied the
relationship between reputation and interest quality.
In addition, other researchers in addition to
reputation express their assumption in a way that
auditor industry specialization help the presented
validity by auditor directly and the evidences indicate
that especial auditor of industry presents more
effectiveness auditing and structural changes in
auditing companies toward accessing to industry
specialization indicate that industry specialization
plays important role in auditing quality.

The purpose of this research is to study the
effect of corporate governance and professional
auditor on the accuracy of predicting shares return in
selected industries listed in Tehran Stock Exchange
during the period of 2006 to 2013.

2- Theoretical framework
2-1- Corporate governance

For many years in the past, economists assume
that all groups related to one shares company work
for one common goal. However, in past thirty years
many cases from conflicts of interest between groups
and the way companies face to these conflicts have
posed by economists. These issues are posed
generally under the title of delegation theory in
accounting. The relationship of delegation is contract
which owner of work or owner selects agent by itself
and concedes decision-making to them. In delegation
relationships, the aim of owner is maximizing wealth
and therefore, to access to this goal, they control the
agents’ work and they evaluate their performance.

Managements’ activities are limited or guided
by some factors. These factors should be posed for
more suitable corporate governance and companies
consider rules and requirements in doing their duties
and different institutions monitor on the benefit of
activities of economic units. These factors contain
many cases such as: board of management (The right
to hire and fire and reward their managers), rules,
worker agreements, market and even competition
environment. Generally, the factors in above can be
considered in two forms of external control
mechanisms (like market) and internal control
mechanisms (like board of management) (Karami,
2008).

One of the effective external control
mechanisms on corporate governance which is very
important is the emergence of institutional investors
as the owner of capital. Based on Boosch definition

(1998), institutional investors are big investors like
banks, insurance companies, investment companies
and etc. he expressed that institutional investors
concede companies through collecting information
and pricing management decisions implicitly and
through controlling the way of companies’ acts
correctly. In better words, institutional investors have
resources to influence and control management and
also whether institutional investors use their power to
control or not, are the function of the amount of their
ownerships (Chang and Kim, 2002).

2-2- Auditing quality

Although the auditor responsibilities in auditing
quality are accepted as one of the auditing behavioral
assumptions (Hasas Yegane, 2005), however, far less
comprehensive and clear definition of audit quality
that is acceptable to everyone has done. Perhaps, this
situation can be justified with regard to the issue that
auditors responsibilities in each period of time is
describable in the form of public expectations, and
also with regard to the issue that auditing quality is a
concept which cannot observe directly (Lin et al,
2009).

2-3- Auditor expertise in the industry

Auditors can create a kind of difference between
themselves and other auditors due to the reason that
they are looking forward to obtain expertise in
handling active companies in the industry. The
existence of this differentiation gives possibility to
auditors to have two options of less price and high
services quality  (better disclosure quality)
simultaneously instead of having one attractive
option (less price for auditing) to attract the
shareholders of public societies (Kimberly et al,
2004: 39).

2-4- Research background

Abernati et al (2013) in an article entitled “the
committee of financial auditing specialization and
the characteristics of predicting interest by
analyzers” have been dealt with to study this issue.
The main findings of this study show that there is
significant relationship between financial accounting
specializations in auditing committee and predicting
interest which is done by analyzers. In contrast, there
is no any significant relationship between non-
financial accounting specializations (like controlling
specializations) and the accuracy of prediction which
is done by analyzers. these findings has dealt with
better understanding the relationship between these
two cases through determining the advantages of
entering financial specializations in auditing
committee.

Almensir et al (2012) in an article entitled “the
effect of corporate governance on the performance of
banks of Jordan” have studied this issue. The indexes

ISPC Perspectives in science for 2016,
Philadelphia, USA

12

§ THOMSON REUTERS

Indexed in Thomson Reuters




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

Impact Factor: | g ¢ (australia) = 0.564 |

| SIS (USA) =0.912 | ICV (Poland)  =6.630
| PHHI] (Russia) =0.179 | PIF (India) =1.940
i ESJI (KZ) =1.042 |

L JIF = 1.500 |

SJIF (Morocco) = 2.031

of the board of management size, the combination of
the board of management and external ownership
consider as corporate governance indexes. The
obtained results indicate that there is positive
relationship between corporate governance indexes
those mean the number of the board of management
members and external ownership and the
performance of banking system of Jordan. The board
of management size and separating ownership from
management has negative relationship with the
performance of banking system of this country.

Peni et al (2012) in their article examined the
effect of corporate governance of banks on giving
credit to deposit sector and the amount of doubtful
receivable during the period of financial crisis. The
results indicate that banks those have stronger
corporate governance mechanisms to compare with
other banks, their profitability indexes are also
higher. Also, the effect of corporate governance on
giving credits in deposit sector has been complex and
it depends on the definition of crisis period.
Although, banks those have stronger corporate
governance to compare with others experience less
amount of doubtful receivable. Banks with weaker
corporate governance after the issue that deposit
market reach to crisis, they reduce the deposit loans
those are in danger.

Tie (2011) has studied the effect of corporate
governance on profitability of banks by theory
agency and the statistics of 15 banks in the country
of Malaysia. The indexes of return asset and shares
return are considered as the indexes of profitability
of banks. The estimated results indicate that
independency of the board of directors and the kind
of bank ownership has negative relationship with
shares return.

Karjalinen (2011) found that expertise in
auditing partner industry in Finland has positive
relationship with the quality of reported interest. He
observed that the level of discretionary accruals in
companies those are auditing by expertise partner is
less than private companies. Therefore, the results
indicate this claim that the expertise of auditing
partner industry of one resource considers as
differentiate in auditing quality.

3- Research pattern
Based on research and theoretical literature, the
econometric model in below is used in this research:

Dependent variable: DASP

The accuracy of predicting shares return which
is obtained by the difference of real amount and the

amount of shares return estimation (the amount of
estimation remains)

Y = ay+a,Coverge + a,So + a3Size + a,EL
+ asROA + agDPS + a,Loss
+ agindustries dummies
+ agyear + ¢

In first equation, Y is the variable of shares
return of the company.

Then, with the use of extracting the amount of
estimation remains as the variable of accuracy of
predicting shares return, this variable is used in the
second pattern as dependent variable and the pattern
in below is estimated:

DASP = ay+a,Coverge + a,S0 + a;Size + a,EL
+ asROA + a¢,DPS + a,Loss
+ agindustries dummies
+ agyear + €

Independent variable:

The indexes of corporate governance: the total
member of the board of management, the number of
non-responsibilities, dual responsibilities of CEO.

Specialist virtual variable auditor so: according
to the issue that the expertise of auditor in different
companies is different, in this research the virtual
variable of zero and 1 to exist the expert, there are
varieties of auditors depend on kind of expertise
contain:  financial accounting, financial non-
accounting and non-financial in auditing committee.

Control variables:

Company size (asset logarithm) Size, the ratio
of debt to total asset EL, profitability index ROA, the
index of interest of each share DPS, the index of
company loss.

4- Model estimation

Based on the results of F Limer test and Hasman
test, the model of research is estimated based on
panel data method by fix effects. The amount of F
regression which shows the power of model
explanation is less than 0/01 for this statistical
probability and it can be said that it is significant in
confidence level of 99 percent and it is authentic.
Also, observing the amount of Durbin-Watson
statistic (1/84) is also confirmed the issue that there
is no any disruption autocorrelation between
components, because this amount is between 1/5 and
2/5.
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Table 1

The results related to estimating the fix effects of research model (dependent variable: DASP (the error of
predicting shares return)).

p_Value Statistic t The error Estimate Variable The name of variable
of coefficient symbol
standard
0.0001 4.071384 | 4.010627 16.32880 C Intercept
X1 Indexes of corporate governance (total
0.0612 1.880734 | 0.047652 0.089621 member of the board of managements)
Indexes of corporate governance
0.0909 2.311641 0.031313 0.041072 X2 (number of non-responsibilities)
Indexes of corporate governance (dual
0.0141 2471893 | 0.082968 0.205087 X3 responsibilities of CEQ)
Virtual variable of specialist auditor
0.0200 -2.342829 | 0.116207 -0.272253 X4 (audit quality)
The ratio of debt to total asset(financial
0.0242 -2.637786 | 0.473766 -0.302161 X5 leverage)
0.0117 -2.539469 | 0.474749 -1.205611 X6 Profitability index (ROA)
0.0000 -4.395791 | 0.617962 -2.716432 X7 Company size(asset logarithm)
0.0195 2.228486 | 0.357389 0.181658 X8 Company loss index (Loss)
The index of the interest of each share
0.0000 -6.633814 | 0.375717 -2.492437 X10 DPS (working capital/ assets)
0.569532 Determine 0.000000 Significance 4.506050 :F statistics
coefficient of F statistic
0.357615 Adjusted 305 The number 1.846655 Durbin-Watson test
determine of
coefficient observations

The results of model show that the effect of
indexes of corporate governance on dependent
variable of DASP (the error of predicting shares
return) is significant end it indicates that the effect of
total member of the board of management variable
on dependent variable of DASP (the error of
predicting shares return)in amount of 0/089621 is
positive and significant and also the effect of
corporate governance variable (the number of non-
responsibilities) on dependent variable of DASP (the
error of predicting shares return)in amount of
0/041072 is positive and in the level of 10 percent is
significant. The effect of corporate governance
indexes variable (dual responsibilities of the board of
management) on dependent variable of DASP in
amount of 0/205087 is positive and in the level of 10
percent is significant. This shows that increasing the
number of management in the board of directors
creates kind of information asymmetric for shares
that in light of this lack of transparency and a
possible bribery, the risk and fluctuation of the
company will eb increased and the error of predicting
shares return will be increased and consequently, the
accuracy of predicting shares return will be reduced.

The results of research also indicate that the
effect virtual independent variable specialist auditor
on dependent variable of DASP in amount of
0/272253 is negative and significant and it shows

that with the existence of varieties of auditors
depends on kind of specialist contains financial
accounting, financial non-accounting and non-
financial in auditing committee, the probability of
lack of information asymmetric for shares will be
decreased that in the light of increasing auditing
quality and transparency, risk and fluctuation of
company will be reduced and the error of predicting
shares return will be reduced and consequently, the
accuracy predicting shares return will be increased.

The results of research also indicate that the
effect of controlling variable of company size (assets
logarithm) on dependent variable of DASP (the error
of predicting shares return) in amount of 2/716432 is
negative and significant and it shows with the
existence of increasing company’s assets, size and
credit of the company will be increased that in the
light of increasing this credit, risk and fluctuation of
company is decreased and the error of predicting
shares return is decreased and consequently, the
accuracy of predicting shares return will be
increased.

The results of research also indicate that the
effect of controlling variable of the ration of debt to
total asset (financial leverage) on dependent variable
of DASP (the error of predicting shares return) in
amount of 0/302161 is negative and significant and it
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shows that with the existence of financial leverages
of company, risk of bankruptcy of the company will
be increased that in the light of increasing this, risk
and fluctuation of company is increased and the error
of predicting shares return is increased and
consequently, the accuracy of predicting shares
return will be decreased.

The results of research also indicate that the
effect of controlling variable of profitability index
ROA on dependent variable of DASP (the error of
predicting shares return) in amount of 1/205611 is
negative and significant and it shows that with the
existence of increasing profitability index ROA, size
and credit and persuading shareholders to company
will be increased that in the light of increasing this
credit, risk and fluctuation of the company will be
decreased and the error of predicting shares return
will be decreased and consequently, the accuracy of
predicting shares return will be increased.

The results of research indicate that the effect of
controlling variable of index of interest of each share
DPS on dependent variable of DASP in amount of
2/492437 is negative and significant and it shows
that with the existence of increasing the index of
interest of each share DPS, size and credit and
persuading shareholders to company will be
increased that in the light of increasing this credit,
risk and fluctuation of the company will be decreased
and the error of predicting shares return will be
decreased and consequently, the accuracy of
predicting shares return will be increased.

The results also indicate that the effect of
controlling variable of company loss index on
dependent variable of DASP in amount of 0/181658
is positive and significant and it shows that with the
existence of increasing company loss index, credit
and persuading shareholders to company will be
decreased that in the light of reducing this credit, risk
and fluctuation of the company will be increased and
the error of predicting shares return will be increased
and consequently, the accuracy of predicting shares
return will be decreased.

5-  Conclusion and Recommendations

- According to the results, second model of
research shows that the effect of corporate
governance indexes Coverge on amount of
remains of first estimation as the accuracy of
predicting shares return variable as dependent
variable in second pattern are significant and it
indicates that the effect of the percent of biggest
ownership on dependent variable of the error of
predicting shares return is negative and
significant, it is recommended that to reduce the
error of predicting shares return and
consequently, increasing the accuracy of

predicting shares return, the financial
managements of companies listed in Tehran
Stock Exchange apply policy based on
increasing the percentage of biggest shares
ownership.

- Also according to the results of research which
show the effect of the government ownership
percentage variable on dependent variable of
the error of predicting shares return is negative
and significant and it is recommended to reduce
the error of predicting shares return and
consequently, increasing the accuracy of
predicting shares return, the financial
managements of companies listed in Tehran
Stock Exchange apply policies based on
increasing governmental shares ownership
percentage.

- Also according to the results of research which
show the effect of independent variable of
institutional ~ ownership ~ percentage  on
dependent variable of the error of predicting
shares return is negative and significant, it is
recommended to reduce the error of predicting
shares return and consequently, increasing the
accuracy of predicting shares return, the
financial managements of companies listed in
Tehran Stock Exchange apply policies based on
increasing the shares institutional ownership
percentage.

- Also according to the results of research which
show the effect of independent variable of
managers ownership percentage on dependent
variable of the error of predicting shares return
is positive and significant, it is recommended to
reduce the error of predicting shares return and
consequently, increasing the accuracy of
predicting shares return, the financial
managements of companies listed in Tehran
Stock Exchange apply policies based on
reducing the shares managers ownership
percentage.

- Also according to the results of research which
show the effect of independent variable of the
number of managers in the board of directors on
dependent variable of the error of predicting
shares return is positive and significant, it is
recommended to reduce the error of predicting
shares return and consequently, increasing the
accuracy of predicting shares return, the
financial managements of companies listed in
Tehran Stock Exchange apply policies based on
reducing the number of managers in the board
of directors.

- Also according to the results of research
indicate that the effect of independent variable
of virtual variable of specialist auditor on
dependent variable of the error of predicting
shares return is negative and significant, it is
recommended to reduce the error of predicting
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shares return and consequently, increasing the
accuracy of predicting shares return, the
financial managements of companies listed in
Tehran Stock Exchange apply policies based on
increasing the number of shares specialist
auditor.

Also according to the results of research which
show the effect of controlling variable of
company size (asset logarithm) on dependent
variable of the error of predicting shares return
is negative and significant, it is recommended
to reduce the error of predicting shares return
and consequently, increasing the accuracy of
predicting shares return, the financial
managements of companies listed in Tehran
Stock Exchange apply policies based on
increasing shares company size (asset
logarithm).

Also according to the results of research which
show the effect controlling variable of the ratio
of debt to total asset EL on dependent variable
of the error of predicting shares return is
negative and significant, it is recommended to
reduce the error of predicting shares return and
consequently, increasing the accuracy of
predicting shares return, the financial
managements of companies listed in Tehran
Stock Exchange apply policies based on
reducing shares the ratio of debt to total asset.
Also according to the results of research which
show the effect of controlling variable of
profitability index ROA on dependent variable
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correct economic decisions. The present study evaluates the relationship between agency cost and financial ratios
in companies listed on TSE. The agency relationship is a type of contract by which the owner delegates an agent to
perform operation and delegate's power to take decision. By formation of agency relationship, agency costs of
benefits conflict are created between parties. To measure financial ratios via profitability ratios, six criteria of
ROA-ROS-ROE-NPM-ROC-GPM are applied. To do this, the information of companies listed on TSE during 2008-
2012 is used. The general results of study show that there is a significant association between agency costs,
financial ratios, return on asset, return on sale, net profit margin, return on capital and gross profit margin and all
hypotheses are supported.
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1- Introduction business units as profitability, liquidity, capacity

Agency problem is encouraging the agent to adequacy, quality of asset and management risk.
take decisions to maximize the welfare of owner Determination of required ratios depends upon the
(owners). By formation of agency relationship, by purpose of analysis (e.g. profitability, liquidity, etc.).
benefits conflict between two parties, agency cost is Due to easy calculation and easy understanding,
increased. The managers of companies are agents of proportional evaluation has wide application. The
shareholders.  This relationship is  full of analysis of financial statements is started with using
contradictory benefits. Agency theory as the analyzer financial ratios based on balance sheet data, profit
of these conflicts is an important part of economic and loss statement and cash flow statement. Financial
and financial literature. One of the tools to determine ratios show the power or weakness of companies
the financial situation of companies is analysis of compared to other companies of the same industry,
financial ratios. Indeed, financial ratios reveal pioneer companies of the past year performance of
important realities regarding the financial condition the same company. The main problem of study is the
and operation of a company. The ratios evaluate the evaluation of the relationship between agency costs
relationship between some variables and this and financial ratios in the companies listed on TSE.
evaluation provides an attitude to different aspects of It is attempted to answer this question whether there
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is a significant relationship between agency costs
with financial ratios in companies listed on TSE or
not. If it is, this relationship can be changed.

2- Review of Literature

Noravesh and Ebrahimi Kordlar (2011) in a
study evaluated the role of institutional investment in
reduction of liquidity in TSE. The findings of study
showed that in companies with high institutional
degree compared to low institutional ownership, the
future profit information is reflected mostly in stock
price.

Mojtahedzade (2011) evaluates the relationship
between ownership as an independent variable and
agency costs, independent audit costs and managers
fee as dependent variable. The results of study
showed that there was no relationship between
management  ownership and agency  costs,
independent audit cost and managers fee.

Mehdi and Monfared (2011) in a study
evaluated the effect of board composition on agency
costs from executive theory and found that the
executive members of board had no significant effect
0N agency costs.

Lontis et al., (2011) considered audit cost of
companies as agency cost and evaluated the
relationship between product market competition and
agency costs in Greece. They found that audit hours
and audit cost had inverse and significant association
with product market competitiveness.

Wang (2010) performed empirical test of the
relationship between free cash flow and agency cost
and then evaluated the effect of both of them on

performance of Taiwan companies. Considering total
asset turnover and operating expense ratio as
sufficient agency cost measures, the study found
evidence to support the agency theory, meaning AC
had a significantly negative impact on firm
performance and stock return. In contrast, the study
found a significantly positive relation between fee
cash flow and firm performance measures, indicating
lack of evidence supporting the free cash flow
hypothesis.

3- Study variables
Financial ratios

There are various classifications of financial
ratios, a general division as applied more than other
classifications is the classification of financial ratios
in five groups as:

1- Liquidity ratios

2- Return ratios

3- Performance ratios

4-  Profitability ratios

5-  Market ratios

Based on the number of extracted financial
ratios of financial reports, we should consider the
internal correlation and overlapping between
financial ratios. The ratios with the lowest internal
correlation should be in a group to apply them as
descriptive variables of an event.

In each classification, by factor analysis,
financial ratios are selected and besides the relevant
changes with return on stock rate have the lowest
internal correlation with each other. The selected
ratios in the study are mentioned in the following
Table.

Table 1

Applied financial ratios.

Ratio type Classification
Current ratio Liquidity ratios
Quick ratio

GPM Profitability ratios
Sale to profit

Inventory turnover Performance ratios
Fixed assets turnover

ROA Return ratios
Worth return on asset

Earnings per share Market ratios
Price to income

4-  Analysis results

The findings of main hypothesis test show that
there is a significant association between agency
costs and financial ratios.
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Statistics data.
e — L o == s 9 Z
= S & c 2 =3 =,
PW' | statistics | &2 S 8 g3 & 58 5% 3
statistics = > o = = @ (SR =
F @ =, =1 & S 3 ® g @
2 2 ® = | &
1.7 1227 0.99 0.00 | 636.49 0.00 0.579 C Log rt 1
0.00 | 58.354 0.01 0.743 Log (ar1)?
0.00 | 23.883- 0.013 0.313- Log (bt1)?
1.551 157.7 0.34 0.00 | 10.248 0.122 1.254 Logd i1 Log ry 2
0.00 | 19.152 0.233 4.465 Log e 1
1.894 28.08 0.15 0.00 | 5.9874 0.249 1.496 C Log ry 3
0.00 | 4.0898 0.050 0.205 Log (f1)?
0.00 | 7.0780- 0.277 1.966- Log (Je1)?
1.632 1974 0.93 0.00 | 95.721- 0.000 0.065- Log hes Log r; 4
0.00 | 565.15 0.000 0.299 Log K1
1.457 3784 0.95 0.00 | 11.052 0.000 0.003 Log pt1 Log r; 5
0.00 | 16.099 0.000 0.0001 Log St1
1.522 2893 95./ 0.00 | 95.721- 0.000 0.065- Log hea Log ry 6
0.00 | 565.15 0.000 0.299 Log k1
1.362 1435 0.95 0.00 | 11.052 0.000 0.003 Log pt1 Log r; 7
0.00 | 16.099 0.000 0.0001 Log St1

As shown in the Table, P-value in all significant association between sale return of
hypotheses is 0.000 and the statistics in third company in the studied companies with their agency
hypothesis is more than other hypotheses. cost.

The results show that there is a linear significant 5- Conclusion and Recommendation
association between agency costs and return on asset As shown in the results of study hypotheses,
of company with their ratios. Also, the results show there are various factors affecting agency costs and if
that there is a linear significant association between they are identified well by organizations can be used
return on sale of company in studied companies with and can improve operation of company and by
their agency cost. reduction of agency costs, benefits of two groups are

consistent and there is a little benefits conflict and by

The results show that there is a linear significant reduction of company costs, shareholders can
association between return on equity in studied achieve maximum benefits and wealth. Managers are
companies with their residual earnings and there is a inclined to company growth more than its optimal
linear significant association between net profit amount as the company growth leads to the increase
return with agency cost in studied companies. Also, of benefits under the control of managers, increase of
there is a linear significant association between power and reward. Based on the results of study, the
agency costs and gross profit of company in studied following recommendations are presented:
companies. The results show that there is a linear
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1- Based on the results of study, it is
recommended that the companies consider
return on sale of companies mostly. To
reduce agency cost due to its inverse
relationship with return on sale, its sale is
increased.

2- To evaluate the relation of financial ratios
and agency costs, capital pricing model
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The relevance of generalization of experience and Credit”", "The world economy”, "Economic
of the educational process in graduate school due to Theory", "Mathematical and instrumental methods of
the fact that the training of highly qualified personnel economics”. In accordance with the competencies
by the Federal Law "On Education in the Russian defined by the educational standards and curricula
Federation" is considered as the level of higher for each profile (orientation) developed work
education that advances the development and programs of discipline "Fundamentals of research
implementation of training programs of the teaching activities" and the foundations of assessment tools.
staff in graduate school in the list of priorities higher The necessity and appropriateness of teaching
education and the formation of an innovative society the basics of research and development economists in
[3]. graduate obvious and caused by such professional

The purpose of the study - summarize the activities, certain educational standard as research
experience of the application of innovative activities in the field of economics and teaching
approaches and perspectives of information support activities: conducting scientific research in the
of teaching the basics of research activities in the educational organization.
preparation of highly qualified personnel in graduate Topics of lectures include such important
school in the development of information and the moments as the young researchers:
formation of an innovative society. the value and nature of scientific research,

In the Kuban State Agrarian University scientific research;

Department of Economic Cybernetics teaches development of scientific research in Russia
discipline "Fundamentals of research activities" and abroad, including the development of science in
graduate students on seven areas of training. The different countries, methodological basis for
article used the monographic method of describing determining the level of science in different
the training of highly qualified personnel in the countries, the existing indices and ratings in this area
direction of "Economy", which focused the largest (rating countries in terms of research activity index
contingent of graduate students, six profiles level of education in the countries world adult
(direction) in the framework of ongoing educational literacy index, index of aggregate share of students in
programs: “"Economics and National Economy primary, secondary and higher education, rating the

Management"”, "Accounting and Statistics", "Finance
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best universities in the world ranking of universities
in Russia, including the level of research activity);

the organization of science in the Russian
Federation, the statistics of the number of
organizations engaged in research and development,
the number of researchers, the age distribution of
researchers in the domestic science in different years;
Main indicators of postgraduate study: the number of
organizations that train graduate students the number
of graduate students, admission to graduate school,
graduation from graduate school, including the
defense of a thesis, the number of graduate students
in the subject of the Russian Federation and in
separate branches of science;

methodology and methods of scientific
research, including consideration of the nature of the
research methodology, the principles and problems
of research, development of hypotheses and concept
studies, procedural and methodological schemes and
scientific knowledge in the research;

basic methods of finding information for
scientific research, including consideration of the
documentary sources of information, organization of
reference and information activities, methods of
work with directories and files, including electronic
catalogs of libraries, resources and services Scientific
Electronic Library, the Russian State Library,
electronic library systems;

methods of working on the manuscript of
scientific research, particularly the preparation and
presentation of the dissertation, including the
composition of scientific works, receptions scientific
writing, the manuscript, the language and style of
scientific work, the consideration of the history of
development of the dissertation as a qualifying
research, procedures for the preparation, presentation
and defense of a thesis.

Prepared  lecture notes, methodological
developments for training and seminary-type benefits
for independent work of students placed on the
cathedral site in the village of "Documents" section
on the educational portal of the University (http:
/ledu.kubsau.local). Multimedia presentations of
lectures delivered in 2015-2016 academic year, and
will be located on the educational portal. The
organization of educational process on the basis of
scientific-research  activities are widely used
information technology and is available at the
Department of Economic Cybernetics, Kuban State
Agrarian University experience of their use in
research [1], [11] and education [2], [9], [10].

Classes such as seminary graduate students are
invited in relation to the subject of his research, his
final qualifying works, which tend to be based future
PhD thesis, to justify the urgency, aim to formulate
and define the research problem, its subject and
object, to formulate a working hypothesis. In
recognition of the students, the implementation of
this task is useful not only for understanding the key

points of the methodological apparatus of scientific
research, but also of practical interest in preparing for
the future introduction of the final qualifying work
and the introductory part of the report to protect it.

Carrying out a literature search on the subject of
his scientific work using materials Scientific
Electronic Library (http://e.library.ru), the national
digital resource Rukont - interdisciplinary digital
library (http://rucont.ru), electronic library system
IPR books (http://www.iprbookshop.ru), e-library
system  of the publishing house "Lan»
(http://lanbook.com/ebs), the Russian State Library
(http://rsb.ru), electronic catalog of scientific and
technical literature Russian Institute for Scientific
and Technical Information of Russian Academy of
Sciences, the educational portal KubSAU (http:
/ledu.kubsau.local), electronic  library  catalog
KubGAU, students make a list of bibliographic
records found literature indicating the availability of
the source.

Studying the list of remote network resources of
the Russian State Library
(www.rsh.ru/ru/networkresource) is accompanied by
definition, those that may be useful during a specific
individual research. Of particular interest to graduate
students is a network share of the Russian State
Library "Theses: foreign collection in the public
domain» (www.rsb.ru/ru/root34893492/diss). Using
one of the presented projects, for example, DART-
Europe, students are trying to find the thesis of
foreign scholars on the subject close to his research.
In this interdisciplinary relationship of a foreign
language graduate students learn in practice, and
when there are difficulties with the translation
services use the Internet for online-translation.
Foreign Language thus acts as a source of social and
cultural formation of the individual graduate students
and expand the horizons of students [6].

By studying the procedure for depositing theses
(projects) prepared for the defense of dissertations
and theses, as well as results of intellectual activities
(unpublished works) in the Russian State Library,
students are asked to answer the questions: "What are
the goals deposition of different types of work? In
what ways can use to provide the author of the work
and a set of documents to the Russian State Library?
Is there a fee for this service? What document is
issued and what is the cost Escrow unpublished
works by the Russian State Library? ".

In the study of discipline students learn the
formulation of the problem of measurement of
quantitative characteristics of scientific information,
history and main directions of scientometrics,
framework for the assessment and funding of various
research units (institutes, teams, individuals), the
problem of the use of scientometric assessments,
citation index, Hirsch, online projects Web of
Science, Scopus, Web of Knowledge, Russian
Science  Citation  Index.  Using  materials
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http://elibrary.ru, graduate define index Hirsch said
the teacher research organizations and universities in
Krasnodar, carried out a comparative analysis of the
publication activity of universities, colleges build
rating of Krasnodar region in the number of foreign
publications, the number of publications in
international journals and of the Russian WAC list,
according to the number of authors who have
published in journals included in Web of Science or
Scopus, define index Hirsch said the teacher of the
author, shall seek a list of articles that refer to the
work of the author of this teacher, the percentage of
self-citations. In carrying out these tasks take into
account the experience of the analysis of the
scientific activity of university professors in some
regions [7] conceptualized views of reputable
scientists about the negative consequences of ill-
considered active implementation of scientometric
approaches [5], approaches reputable scientists and
experts in the organization of information support
systems in various fields, including education [4],
(81, [9]-

Education graduate economists on the subject
"Fundamentals of research activities” carried out by
full-time and  correspondence.  Postgraduates
Absentee Carry out work on individual options.
Tasks for quiz issued for orientation sessions are
posted on the Internet at the cathedral page and
include theoretical questions on the methodology of
research and practical tasks for the development of
methods and procedures to find information for
research using electronic library systems and
directories, definition of publication activity of
scientific organizations and scientists, the use of
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modern Internet services to participate in scientific
conferences, publication of articles in journals,
including the application procedure, sending a text
article, acquaintance with published materials and
preparation of bibliographic description.

Since the design of articles, pamphlets and
monographs scientist has to comply with the
requirements of magazines and publishers to comply
with the level of originality of scientific texts, post-
graduate students with a special interest related to
practical tasks in this field, and the discussion of the
results has been very lively and emotionally.

At the final session in the mode of active
communication business professional interactively
train and master teacher, including communication
via a computer network in real time, investigated the
main challenges and trends research. Summarizing
the progress made in the course of development of
the discipline of the main results of the classroom
and the resulting individual, independent and
research work of students on the basic provisions of
the foundations of scientific research.

It seems promising graduate students to
familiarize with the possibilities of bibliographic
managers, as well as automated work with the
bibliography in modern text editors

The accumulated experience of innovative
approaches to the organization and implementation
of educational process on discipline "Fundamentals
of research activities" in the postgraduate of the
Kuban State Agrarian University in the direction of
"Economy", in our opinion, may be interesting and
useful to our colleagues in educational institutions
offering training higher qualification.
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WAKE EFFECTS INDUCED IN LIQUID WATER BY HYDROGEN-
DICLUSTER IONS

Abstract: A theoretical model has been established to simulate the penetration process of hydrogen dicluster
ions targeting liquid water at five incident energies [0.05, 0.25, 0.1, 0.2 and 2.5] MeV. This study is a novel
approach in management the induced spatial potential related to the stochastic nature of energy loss in matter of
single and correlated proton of hydrogen-dicluster beam radiation on H2O, aiming to explore the effects of the
induced wake potential by hydrogen dicluster ions on the liquid water, H20. This study was conducted in
department of physics/ college of science, Al-Mustansiriya University in Irag. The induced spatial potential by the
incident diclusters is described by the dielectric response formalism, in which the Drude dielectric function and
plasmon-pole approximation, PPA are adopted to provide a detailed evaluation to the studied wake potential [1,
2]. Calculations have been done for each elements of H2O, then apply Bragg’s rule [3]. In the case of single-
proton of hydrogen dicluster ions (denoted as uncorrelated ions), the wake potential is nearly independent of
incident energy of H2+-dicluster ions. It is found that the dynamical interaction potential between dicluster ions
leads to a spatial asymmetry to the cluster structure.

Key words: Wake potential, Hydrogen-dicluster ion, liquid water.
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Introduction when ionizing radiation passes through water are
among the strongest oxidizing agents that can exist in
aqueous solution.

One of the significant processes that take place
between the cluster ions and the target interactions is
the induced wake potential, the dielectric formulation
that deals with such studies that describes the way
these interactions take place in which it is specified
in terms of the induced wake potential gives the
response of the medium to the perturbation created
by the moving cluster ion [5-7]. The passage of a
cluster projectile through a target generates an
electric potential where the coulomb field of the
moving cluster ions polarizes the electron density
around the projectile path in the target causing the
dissociations of the electrons from their equilibrium
positions [8]. In clusters, the electric potential gives
rise to further disturbance in the transport of
electrons produced by other cluster ions [9].

In current study, a detailed calculation of the
induced wake have been made particular in the
dynamical interactions among hydrogen dicluster
correlated and self-ions moving in the H;O in

Since the discovery of radiation, the interaction
of ionizing radiation with living tissues has become
of prime interest in many branches such as: medical
physics, oncology, radiation protection and
astrophysics. The interaction of energetic charged
particles with biological medium is primarily through
coulomb forces resulting in losing energy to their
environment by ionizations and excitations of the
atoms and molecules within the cell, secondary
electrons and radicals are formed thus; further
ionizations are induced near the primary path of the
particle.

Liquid water is present in all living matter (70—
80% in soft tissue) [4], Most of the living tissue of a
human being is made up of water; it constitutes about
92% of blood plasma, about 80% of muscle tissue,
about 60% of red blood cells, and over half of most
other tissues.

When ionizing radiation passes through living
tissue, electrons are removed from neutral water
molecules to produce H,*O ions, the radicals formed
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incident energy range (0.05, 0.25, 1.0, 2.0, and 2.5)
MeV, taking in consideration the damping using the
random phase approximation, RPA dielectric
function to represent the response of the biological
medium.

Wake Potential of Swift Hydrogen-Dicluster
lons

Electronic excitations will be induced by an
energetic swift hydrogen dicluster ions passing
through H,0, an accompanying wake potential (@ind.)
will appear in the neighborhood of the external Hy*-

d3k ik.

s
|
N
=
—
)

k2

Where (A, is the induced potential, 7 is the

vector measured from the instantaneous of the
proton.

ion as it passes through the stopping medium. As a
result, a retarding force acts on the H,*- dicluster ion
and causes it to lose energy.

Since the induced wake potential produced by a

proton of velocity © moving through a material

characterized by its dielectric properties € (K, @) |,

[using Drud’s dielectric approach in the present
study] is expressed as [10]:

1

e (k,k.V)

—1 (1)

To redefine the wake potential for hydrogen
dicluster ions, one can start from the following
simple formula:

toa =—Z[ E.dr, dr = vdt @

Where Zij e is the charge of the stopping

medium, E is the electric field multiplied by a
differential change of the distance. And since the
stopping power of a dicluster is represented as the
following equation [11],

2Ze
(Z)ind—
i
Where: [k| = =
E-ﬁ=%r
r,=r, —L

From the condition of dielectric function:

e (-k,—w) =" (k, ).

The imaginary part in Eg. (4) is dissipative
because:

ZZe

Ding. = Z

The next step is to drive the induced potential
for Hy*- dicluster ions by separating the terms i = j
for self-ions and i # j for correlated ions of the inter-

ScIu (q) = Ss (q) + Scorr (q)
@)

Then insertion of Eq. (3) into Eq. (2) with dr =

vdt yields the following expression for the induced
potential,

kdk CF)Rel — | Sinkr =
f P o[ [do c:os(k.rji)Re{E (k,k.v)] Sm(kr)lm{ (R,k.v)} 4)

Sln( k' jl)_ Sln(k’ jl)
Cos(—k, Fi) = Cos(k, )

It is important to keep in mind that the induced
potential is written in real form and the force is

written in imaginary form therefore, Eq. (4)
becomes,

K. dk 1
IZZJ. _ (k)‘ Ida) COS(k rJI)Re[W} (5)

nuclear separation r,-i and by summing up them
together we get,
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262 o dk 2 kv 1 2 -
g =—| —|p,(K) doRe| ——— 2"+ ) z;z.Cos(k.ri:) | (6
nd v J.O k q ‘ J.O E(k,k\_i) ZI: ; J J (6)
- ¢se|f + ¢correlated
Where,
262 o dKk kv 1
Dol = —— — (k) doRe| ——= Z; 6
e = Lo o lea®) | Sy |2t o
2e? (= dk 2 kv 1 -
v, =T = k dG)Re —— ZiZ-COS kFI
Peorr. vl o, (K)| _L (kKD ; iCos(KFi) | ()b

Where p, (k) the Fourier is transform of the
projectile charge density p, (r) for the charge state
g and is given in the following equation,

_ q+(ka)?
p(@ = 15 U]

In present work we will calculate the self and
correlated wake potential for each element in H,O
then applying Bragg’s rule to the correlated. A
computer program “Zanb-cluster. For” has been
written for numerical calculations liquid water [12]

Results and Discussion

Results will be summarized and presented as
figures; we shall try to demonstrate the effects of
wake potential on H,O following the dielectric
formalism, calculations has been made for wake
potential produced by a moving Hx*-dicluster ions

through H,O target. The wake potential for single
and correlated ions has been calculated using Eq. (6).
These calculations were made without comparing
with experimental data because of the lack in such
data for H,O target.

Figure (1) represents the variation of induced
wake potential for self-interaction ®s, with charge
exchange, q in liquid water. For liquid water, at q —
lwhere Hj*-dicluster ions are fully ionized, the
maximum differences between the values of self-
wake potential is about =~ 10 %. Also, it has been
noted in H,O that at g = 0 the wake potential was
®;=0.0038 a.u.

This difference in ®s of H,O is probably due to
combination of its structure and the collective effect
(vicinage effect) between Hy*-dicluster ions in one
hand and with the target material in another hand
Fig.1.

0,7
0,6
0,5
0,4
3
< 03 ——1T1=0.05 MeV
'” ———T2=0.25 MeV
0,2
——T13=1.0 MeV
01 ——T4=2.0 MeV
———T5=2.5 MeV
0
0 0,2 0,4 0,6 0,8 1 1,2
q

Figure 1 - Self-Induced wake potential, ®sversus charge fraction, g, at five different incident Hz>*- dicluster
ions energies (0.05, 0.25, 1.0 2.0, 2.5) MeV for H:20.
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It is seen very clearly from Fig. (2) that the
correlated potential of H,O is affected by the charge
fraction g, and the inter-nuclear distance R, at five
incident energies of H,"-dicluster ions T; (0.05,0.25,
0.1, 0.2, and 2.5) MeV. At R — 0, the wake potential
increases with increasing charge exchange, q until it

reaches its maximum, while at R — oo, the wake

potential becomes independent of g as shown in
. H,0 .
figure below. The D 2~ spectrum was decreasing

as R increased dropping to the lowest value at R ~ 3.

T=0.25 MeV

T=0,05 MeV

T=1.0MeV

T=2.5 MeV

Figure 2 - Induced wake potential ®. for correlated interaction versus charge fraction, g, at five different
incidents Hz*- dicluster ions energies (0.05, 0.25, 1.0, 2.0 and 2.5) MeV for H:O.
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Conclusion

The results of current study reveal that both self
and correlated hydrogen dicluster ions produce
spatial ionizations and excitations of electrons along
their penetration path inside the target H,O spatially
at the Bragg region. It is seen from results throughout
the whole work that the correlated term of Hy*
dicluster ions is strongly influenced by the inter-
nuclear distance R, and with charge exchange q.

From the point of view of -cluster-atom
collisions and by using the results of this study, the
spatial collective effects of the induced wake
potential and the other important physical processes
resulted after Hy*-dicluster ions- H,O interaction,
such as energy loss, energy loss straggling, charge
exchange and other processes, it is expected that the
initial structures of both the hydrogen dicluster ions
and the H2O is to be rearranged thus, leading to the
changing in their characteristics which agrees with
the work of Garcia et.al 2005 [13].
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NHXEKIHUOHHOE JINTBE IVTACTUKOBOI'O 3YBYATOI'O KOJIECA ITPU U3MEHEHUN
TEXHOJIOTHYECKHUX PEXKUMOB ITPOLECCA

Annomayun’. B cmamve npedcmasien ananus epemeHl 3an0IHe s pAcniagieHHbIM MAmepuaiom JumeuHoul
Gopmbl 0N U320MOBNIEHUsS. YUTUHOPUHECKO20 3YOYAmMO20 KONeca Npu UMEHEHUU MeMNEPAmypHbIX PerCUMO8
MexHONI02UYecK020 npoyeccad.

Knrouesgwvie cnosa: unsicekyuonnoe aumoe, 8pems iumaos, 3y0uamoe Koieco, niacmux, memnepamypa.

3y04arsle Koyieca, HaXOSIIMECs B 3allCIUICHHN Bce cnocoObl M3roToBieHHs 3yOUaThIX KOJec
Y MMEIOIINE pa3lIndHOe M0 CKOPOCTH BpallaTeIbHOE MOXKHO pa3JeNUTh HAa MEXaHWYEeCKyl0 00paboTKy
JBIDKEHUE Ul TpeoOpa3oBaHMs (YBEJIHMUCHHE WIIH 3arOTOBKH JIE3BUITHBIMU U a0pa3suBHBIMH PEXKYILIUMU
YMEHBIIIEHNE) KpPYTAIIEro MOMEHTa M  ducia WHCTPYMEHTaMH, 00pabOTKy JTaBICHUEM 3arOTOBKH B
000pOTOB BaJIOB Ha BXOJIE W BBIXO/E, HA3bIBAIOTCA XOJIOMHOM M TOpSYEM COCTOSIHUM U JINTbE O
3ybuaToit nepenaveii [1]. JABIICHUEM (MHKEKIIHOHHOE JIUTHE) [3].

Bribop MarepuanoB 3y04aTbhIX KOJEC 3aBUCHT HNuxexuuonnoe JINTHE SBJISICTCS
oT yCHOBI/Iﬁ OKCIITyaTaluun MeXaHU4YEeCKOH nepeaavu. BBICOKOIIPOU3BOANUTEIIbHBIM CIoco0oM NOJTyYCHUA
B kauectBe MarepHarioB MOTYT TNPHUMEHATHCS 3ybuaToro kojeca W3 IUIacTMacchl (Iuactuka). Ha
MCTAJNIMYCCKHEC CIIJIaBbI JIISL CpeaHe- H Ka4uyeCTBO OTIHWBKH 6yz[eT BJIUATH PABHOMEPHOCTH
TsDKEJIOHATPYKEHHBIX 3y04JaThIX KOJIEC u 3alOJIHEHUA ~ MaTepuaioM  JIUTeHHOH  (GopMbl
HEMCTAIJIMYCCKUEC Marepualibl — JJIsL (MeCTOpaCl’IOJ’IO)KeHHe HWHXCKIINU, CKOPOCTH
MaJIOHarpy>KeHHBIX 3y04aThIX KoJIeC [2]. BIIPBICKA M TEMIEpaTypa Marepuana, KOHPHUTyparus
OrpaHnyeHHOE IIpUMEHEHHE IUIACTMACCOBBIX W CTeNeHb TOYHOCTH HM3rOTOBIECHUS (GopMBI M Ip.).
3y04aThIX KoJiec KOMITCHCUPYETCS Tak kak Hambosiee Harpy)XEHHBIMH W TOYHBIMH
OBICTPOXOJHOCTBIO W OECHIYMHOCTHIO  PabOTEHI JIEMEHTaMH  J€Tald  SBISIOTCS  3yObs,  TO
nepesiauy, BEICOKO M3HOCOCTOHKOCTBIO 3yObeB IpH HCCIIeIOBAaHKE TIpoLiecca MHKEKIIMOHHOTO JIUThS TIPH
OTCYTCTBHUHA CMa3KHu MECXIY KOHTAaKTHBIMH Pa3INIHBIX TeEMIIEpaTypax pacCIuIaBJICHHOT O
IMOBEPXHOCTAMU, a TaKXeE yCTOﬁ‘IHBOCTBIO B mMarepuaia 1mo3BOJUT ONPCACIIUTE BPEM U IOJHOTY
arpecCUBHBIX Cpelax. 3amonHeHUs (GopMBI Ha 0Ooee OTBETCTBEHHBIX

ydyacTkax.
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Hdns  pacyera OBUIH TIPUHATHI  CJETYFOIIHE TOJIIIIMHA 3y0a 10 OKPYKHOCTH BEPIIHH Sa — 4.7 MM;
mapamMeTps IIHHAPIYECKOTO psiMo3y0oTo paznyc compsDKeHHs BO BmaawHe 3y0a I — 0.3 Mm;

3y6uaroro koseca [4]: xonmuecTtBO 3yObeB Z — 17;
Moayns M — 55 wMM; aQuamerp JeIHMTENbHOM
okpyxHoct d — 93.5 mMM; AuaMerp OKPYKHOCTH
BepiumH Oa — 104.5 MM; auaMeTp OKpYKHOCTH
Braaue 0 — 79.75 MM; BbicoTa T0I0BKH 3y6a ha — 5.5
MM; BBICOTAa HOXKH 3y0a hi — 6.875 mm; momHas
BBICOTa 3y0a h — 12.375 MM; miar 3amneruieHust Kojieca
Pt — 17.27 mMm; Tonmuaa 3yda S; — 8.635 mm; mmpuHa
3y6a b; — 12 mMm; mmpuna Buaauasl E; — 8.635 mm;

(acka Ha 3yObsIX U B IOCAJZOYHOM OTBepCTHH — 1.2 X
45°; nuamerp mocagouHoro oreeperus ds — 32.8 mwm;
IIMpUHA IIMOHOYHOro maza b, — 9 mM; riyGuna
LIMIOHOYHOTO Ma3a ty — 4.5 MM; paaguyc 3akpyriieHuUs
IIMOHOYHOTO Maza I — 0.5 mm.

OO0t BUI 00beMHON TBEPOTEIEHOW MOICITH
OUIMHAPUYECKOTO 3y0daToro Kojeca MpeICTaBIICH
Ha puc. 1.

Pucynok 1 — O6bemMHasi TBepAOTeJIbHAA MOAe]Ib IMINHAPHYECKOT0 3y04aToro kojeca.

3y04aroe KOJECO H3rOTAaBIMBAIOCH METOJOM
WHKEKIIMOHHOTO JINThA. MozenupoBaHue Ipolecca
JUTHSL 3y0UaTOTO KOJeca BBINONHSIOCH B MOJYJE
MoldflowXpress mporpammuoit cpeast SolidWorks
[5, 6]. Moayns  TO3BOJSET  BBINOJHATH
MOJICIUPOBAaHUE TIOTOKA IITACTHKA HAYaJIbHOTO
YpPOBHSI € OAHOM Touko¥l nuThsa. Ilo pesynbTaTam
pacueTa MOXKHO ONpEENATh 3alOoHEHUE JeTald Ha
OCHOBE TIapaMETPOB T'EOMETPUH, MPUMEHIEMOTrO
Marepuaia ¥ BBIOPaHHON TOYKHM WHIKEKIIMOHHOTO
JIUTBSL.

B wmoamyne MoldflowXpress BeimosnHsuiich
CIIelyIONINe JIHCTBUS 1O YCTaHOBKE HAYaIbHBIX
YCIIOBHH mporecca JIUThS:

1. Ha Momenmu mmimHApHYECKOro 3y04aToro
KoJieca 3aJjaBanach To4ka (puc. 2, a) onpenesnsonas
MECTOIOJIOKEHHE WHXXEKIHUU (BO BKIagke «OTIuB»
oToOpakeHHEe  KOOPJAMHAT TOYKH MO  TPeM
KOOpAMHATHBIM ocsiM). Touka BeIOpaHa Ha TOPLIEBOH
MTOBEPXHOCTH 3y0UaTOro KoJyieca B 00JacT Hanbosee
HArpy>KeHHBIX JJIEMEHTOB JIETAIIH.

2. Beibop maTepuana B OJHOMMEHHOH BKIIAJIKE.
Marepunanom OTJIMBKA TIPUHUMAJICS
nommmokcumeruwiaes  (POM)  —  monmydaOpukar,
OTHOCSIIIMICS K rpyrmme TEXHUYECKUX
TepMorutactoB. Beibop martepuana oOyciaBiuBaics
BBICOKOIl ~ CIIOCOOHOCTBIO ~ COXpaHeHHs  (HOPMBI,

YOPYrOCTBIO W HE3HAYWTEIbHBIM  BIHUTHIBAHHEM
pmaru. POM oOnamaer crnexyromumMu — (QU3HKO-
MeXaHWYeCKUMH cBoiicTBamu [7]: TBepaocts — 82
SHORE D [8]; mnotHOCTS — 1,4 T/cM®; KecTKOCTh
NpU apoBoM jaBiieHun — 135 H/Mm%; HatsxeHue
npu BBITATMBaHMM — 62 H/MM?; pacTskeHWe Npu
BRITATHBAaHUH — §...10%; IPOYHOCTH Ha PacTsDKEHHE
— 40%; ynapHas BaskocTs npu +23°C — 70 xJlx/m?;
yhapHas Bs3KOCTe npu  -30°C 40  kJx/m%;
koaddunmeHT TpeHus (Ha CyXyl IPOTHUB CTalu,
muHamuuecknit) — 0,17 — 0,43; MuHHMadbHas
Temneparypa npuMeHeHus — -50°C; MakcuMmalbHas
Temneparypa npumenenus — +100°C.

3. Beibop ycrmoBmii mporecca WHXEKIIHOHHOTO
muThs. [ 7 KOMIIBIOTEPHBIX 3KCIIEPUMEHTOB IIO
OIIPEAEICHNI0O BPEMEHHU JHThS 3y0daToro Koieca
TeMIieparypa  JIMTedHOH  (OpPMBI  OCTaBaNach
mocrostHHO W cocraBisuia  90°C.  Temmeparypa
pacIjiaBJIeHHOTO  MaTepuajla  H3MEHSJIach B
nuanazone 180...240°C c marom 10°C.

4. CoxpaHeHHE MJaHHBIX M 3allyCK aHaJIHu3a
TE€YEHMs] IUIACTUYECKOrO0 Marepuanga B JMTEHHOHN
¢dopme. Bpemst suThbst onpesenseTcs mocie pacyera.

PesynbraTel MOAEIMPOBAaHUS HHKEKIIMOHHOTO
JUTHS IMIMHAPUYECKOTO 3y04aroro Kojeca IIpH
temrieparype Marepuasna 210°C mpexpcrtaBieHsl B
BHUJI€ MHTEPAKTUBHBIX 3ITIOp Ha puc. 2, 6 — 3.
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PucyHok 2 — Pe3y1bTaThl KOMIBIOTEPHOI0 MOJASIMPOBAHNUS NPoLecca JUThS WHIMHIAPHYECKOro 3y04aToro
KoJleca pH TeMneparype Matepuaja 210°C: a — MmecTopacnoio:keHue NHKEKIINA PACIJIABIEHHOTO
ILUIACTHKA; 0 — 3al0JIHeHNe JINTelHoH (popMbl MaTepuanoM Ha 15%; B — 3amo1HeHne JUTeliHOI GopMBbI
MaTtepuajoMm Ha 30%; r — 3anmoIHeHUe TUTeiiHOi ¢popMbl MaTepuanoM Ha 45%; 1 — 3anoTHeHHe JUTeHOH
(opmbI MmaTepuanom Ha 60%; e — 3amoJiHeHHe JHUTeiiHOI opMbI MaTepHaaoM Ha 75%; & — 3aN0JIHEHHE
JuTeiHoi (opMbl MaTepnaiom Ha 90%:; 3 — 3anoJiHeHHne JUTeHHOH (opMbl MaTepnaJiom Ha 100%.
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IIponiecc nHTHS BU3yalbHO OTOOpa)kaeTcst Ha
MOJENIM JleTalyl LBETOBBIMH KOHTypamu. LlBeT
KOHTYypa MOKa3bIBaeT HOCIICZIOBATEIHHOCTD
3aI0JHEHHs JTUTEHHOW (HOPMBI M XapakTep TeUECHUs
IUIaCTUKa 4Yepe3 JIeTalb: KpPacHBId  yKa3bIBaeT
MEepBYIO 00J1aCTh 3alOJHEHUs], CHHUI — IOCIIETHIOI0
00J1acTh 3aroJHeHUSL.

3yObsi Kolleca 3aJMBAlOTCAd IUIACTHKOM B
noiHOM oO0BeMe. OmHako, TeMIlepaTypa IIaCTHKA B

CHMMETPHYHO BBUIMBAacMBIX 3YyObsX Kojeca OyzmeT
MEHBIIIE, YeM B 3yOBsX, pacIOJIOXKECHHBIX B 00JIacTH
BIPBICKA MaTepuala.

B memom gneramp JIETKO M MOJHOCTBIO
3aJMBAeTCsl, KadeCTBO NpPHEMIIEMOE IIPH TeKyILei
TOYKE WHKEKIIMOHHOTO JIUTHSI.

PacueTHoe BpeMst JIHThs 3y0UaTOro Kojeca npu
Pa3IMYHBIX TEMIEPATypPHBIX PEXKUMAaX MPECTaBICHO
B Tabm. 1.

Taéauna 1

Bpems IuThs1 3y04aTOro Kojleca Npyu U3MEHEHMH TeMIlepaTypbl pacijiaBJeHHOI0 MaTepHuaia.

Temmeparypa matepuana, °C Temmneparypa nuteiinoi ¢popmsl, °C Bpewms mutes, ¢
180 30.1
190 25.07
200 25.08
210 90 20.07
220 20.06
230 19.06
240 18.06

C yBenmyeHHEM TEMIIEPaTyphl  IUIACTHKA
YMEHBIIIaeTCsl BpeMsl JUThA 3y04aroro koneca. JTo
CBSI3aHO C YMEHBIIIEHHEM BA3KOCTH U yBEJIMYECHUEM
CKOPOCTH TEYEeHHUsl Marepuaja B JIMTEHHOI (opme.
Ha temneparypubix unTepBanax 180-190°C u 200-
210°C nHabmtoaeTcsi COKpAleHUE BPEMEHHU JIUThS
gerann Ha 5 c. [Ipom3BoaMTENBHOCTH TIpoIEcca
WHKCKIIMOHHOTO ~ JIUTh  HE  W3MEHACTCS  Ha
uaTepBamax  190-200°C  u  210-220°C. IIpwm
Temneparype Matepuana 6onee 220°C Bpems JUTHI
cokpamiaercs Ha 1 c.
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In the modern world, experiencing a Today it is possible to assert with confidence
fundamentally important and new stage in its that the model enabled the evolutionary, without
development, searching for new approaches of revolutionary and social upheaval to create the
formation and development of political systems, the national statehood, to strengthen state sovereignty, to
modernization and democratization of state and ensure sustainable and dynamic development of the
social structure. There is an intense search to find political system, civil society, the national economy,
their own model of promoting democracy, civil to carry out deep democratic political, economic and
society and progress, the possible ways to achieve it social reforms. This shows the correctness of the
taking into account the peculiar characteristics of chosen in the first years of independence own path of
each people and society. development and progress and underlying

Uzbekistan has refused the imposed shocks, evolutionary and gradual modernization of society.
deceptive ideas about self-regulation of the market In the course of building a democratic legal
economy and chose the evolutionary approach in the state with a developed market economy, the
transition from administrative-command towards formation of a strong civil society, the emphasis was
market system of management, the path of gradual on system development of a multiparty system,
and phased reforms, acting upon known principles of creation of conditions for the formation of an
"not having built a new house, don't destroy the old independent, stable, active, supported by wide
one" and "reforms not for reforms, but for the sectors of the population political parties and other
people”. public associations. The analysis of the activity of

On the basis of the fundamental provisions and political parties in Uzbekistan allows allocating
requirements of the Constitution of the Republic of following stages and features of their formation and
Uzbekistan was adopted its own model of development.
fundamental reform and modernization of the The first stage (1991-2000). On this stage of
country, five basic principles which underlie the priority reforms and transitions and building the
current intense democratic, socio-political and foundation of national statehood was solved the
economic development of the country, loyalty and problem of the departure from the monopoly of
wisdom which is fully confirmed by experience. ideology and policy one of the existing political
They are the priority of economics over politics; the parties. There have been created the necessary
state in transition plays the role of the main reformer; legislative and political conditions for the
the superiority of law; the implementation of strong establishment of a multiparty system in the country.

social policy and the evolutionary in reforms.
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At this stage also addressed the following key
task of modernising the country in the sphere of
formation of a multiparty system.

First, a legislative conditions for the transition
from monoparty socio-political system into a real
multiparty system, from ideological fundamentalism
— political pluralism.

The turning point in the creation of legislative,
legal base for the formation in Uzbekistan of political
pluralism and the multiparty system that meets
international standards of parliamentary democracy
was the adoption in 1992 of the Constitution of the
Republic of Uzbekistan [1]. The Constitution
enshrines a number of important initial concepts and
principles, the place of political parties in the state
power system. Especially: - the right of citizens to
form political parties and other public associations,
to participate in mass movements (Article 34), as
well as the classification of political parties
according to their legal form, public associations
(Article 56); - protection of rights, freedoms and
dignity of persons constituting an opposition
minority in political parties, public associations,
mass movements and in representative bodies
(Article 34). This stipulates that no section of
society, political party, public Association,
movement or individual may speak on behalf of the
people of Uzbekistan (article 10). Established the
state's obligation to enforce the rights and lawful
interests of public associations, creation of equal
legal opportunities for participation in public life and
the prohibition of intervention of state bodies in the
activity of public associations (article 58); - the ban
on creation and activity of political parties and other
public associations, aimed at forcible change of the
constitutional system, undermining state sovereignty,
integrity and security of the Republic, constitutional
rights and freedoms of citizens, propagandizing war,
social, national, racial and religious enmity,
encroaching on the health and morality of the nation,
as well as paramilitary organizations and political
parties based on ethnic and religious grounds, secret
societies and associations (article 57); - define
political parties as organizations that Express
political will of various social strata and groups and
through their democratically elected representatives
shall participate in the formation of state authority
(article 60).

Thus, the Constitution in 1992 created a solid
legal basis for the formation of a new political
system of society on a multiparty basis, decide the
most important tasks of the transition period — the
development and strengthening of democratic
institutions such as branched multi-party system and
other social organizations, designed to represent
interests of various strata of the population. The role
of the state in the formation of civil society was to
eliminate any obstacles and barriers that impede the
emergence, formation and development of political

parties and social movements, which provide for a
representative democracy.

The Law "On political parties" enacted in 1996
[2] has established the necessary legal framework for
the effective functioning of multi-party system,
securing the provision that none of the existing
parties can claim the sole right to determine the
policy of the state. The adoption of the law legally
enshrines growing diversity and a broad range of
new political standing of the society, allowed to
gradually develop the structure of social
organizations designed to maintain a balance of
interests in the country.

There was established the principle of voluntary
association of citizens in political parties on the basis
of their common views, interests and goals. Political
parties were guaranteed the right to propagate their
ideas, goals and objectives, participate in training
relevant government decisions, elections of bodies of
state power, to establish their own mass media, to
form their factions in the legislative body, organized
to achieve its program goals and objectives.

Secondly, provided legal guarantees for the
transition from an electoral system based on the
"leading role™ of the party direct political action, to a
multi-party electoral system that meets widely
accepted standards. There was created the necessary
legal framework to ensure the most important
principle of democracy — the right of choice, free will
of the people, participation of citizens in managing
the affairs of the state and society.

The first Law "On elections to the Oliy Majlis
of the Republic of Uzbekistan" [3], adopted on 28
December 1993, already possible at that stage of
reforms consistent with the widely accepted
standards of organizing and holding multiparty
elections. With the adoption in 1994 of the laws "On
guarantees of electoral rights of citizens" [4], "On
elections to regional, district and city Kengashes of
people's deputies” [5] and other acts of legislation,
the country has developed, consistent with
democratic requirements of the electoral system.

There have been established organizational and
legal, material and technical conditions for free,
active participation of citizens, political parties in the
electoral processes, reliable guarantees of full
realization of their voting rights.

All this has become the lynchpin of the entire
work on the formation of a fundamentally new state
arrangement, provision of the democratic separation
of powers, the formation and development of
genuine multi-party system.

For the first time in the history of Uzbekistan
on the basis of a new electoral law in December 1994
were held open democratic elections to a new
Parliament — the Oliy Majlis, also formed a new
constitutional-legal framework in terms of separation
of powers and multi-party system.
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Elections were held with the active participation
of citizens in each electoral district ran two or three
candidates and the voters were given the right of a
real choice. High about democracy and organization
of the electoral process in this period and indicates
that the 250 parliamentary seats were contested 634
candidates from two political parties — people's
democratic party and party "Vatan Taraqqiyoti”, and
from local representative bodies [6].

Furthermore, elections have completed an
important stage in the establishment of a new system
of state power. Was implemented the constitutional
principle of separation of powers, strengthened the
Executive and judicial branches of government.

According to the results of the 1994 elections,
the most significant place in the Oliy Majlis took the
people's democratic party received 69 seats, then the
party "Adolat" - 47 seats and "Vatan Taraqgiyoti" -
14 seats, i.e. political parties together had a majority
of seats in the Parliament [7].

Overall, during this period the country has
developed the foundations of a new democratic
political system, ensuring wide participation of
citizens in managing the affairs of the state and
society. There has been dynamic growth of the
political and social consciousness of citizens, the rise
of their political activism that, in turn, contributed to
increasing the role and importance of parties in state
and public life.

These changes have created a fundamentally
new legal framework for the upcoming parliamentary
elections in 1999, during which parliamentary seats
in the Oliy Majlis of the second convocation has
fought five political parties, initiative groups of
citizens and candidates from local representative
bodies of state power. The elections themselves were
characterized by a higher level of competition of
candidates (in some districts their number has
reached 7 people) and the increased demands on
them by voters.

In the activity of the Oliy Majlis of the second
convocation were registered and became operational
fractions of all political parties represented in
Parliament, has been the development of factional
activity. The number of political parties represented
in the Parliament were: the National democratic party
"Fidokorlar" - 53 seats (in April 2000 in view of
commonality of political goals and interests have
merged with the NDP "Fidokorlar" and "Vatan
Taraqgiyoti”, which, in turn, subsequently, in 2008,
merged with the party "Milly Tiklanish"), PDPU —
49, the Social democratic party "Adolat" - 11 and
Democratic party "Milly Tiklanish" - 10.

Thus, the 1999 elections, becoming a
significant step forward in democratic reformation of
the country, simultaneously revealed the need not
only for further improvement of normative-legal
regulation of the electoral processes, but also in

qualitatively new approaches to the organization of
representative government.

Third, it initiated the formation corresponding
to modern requirements of democratic parliamentary
system, adopted comprehensive measures to enhance
the role of the legislature in the structure of political
institutions, the consistent expansion of the functions
and powers of Parliament as creating the necessary
socio-political conditions, more political, legal
consciousness and legal culture of the population.

The Parliament in cooperation with the other
branches of government became the guarantor of the
preservation of political stability, peace and
tranquility, was located in the center of all renewal
processes in the socio-political, spiritual and cultural
life of the country, creation of legislative base of
reforms and consistent implementation of these tasks.

The Oliy Majlis has achieved tangible results in
the sphere of forming the legal basis of civil society,
institutional framework for the protection of human
rights. In order to ensure parliamentary control over
the effective implementation of existing legislation
on human rights in the Republic of Uzbekistan state
bodies, local authorities, enterprises, institutions,
public associations and officials, in 1995, Parliament
created the Ombudsman of the Oliy Majlis for
human rights (Ombudsman).

Thus, conditions were created for transition to a
subsequent stage of reform, and the logical result of
the first stage was the preparation and holding of
elections to the Oliy Majlis of the second
convocation (1999).

The second stage (2000-2010). The period of
active democratic renewal and modernization of the
country is characterized by the accumulation of
parties political experience and political maturity,
ensure their financial autonomy, determining their
own place in society and their permanent electorate.

The main tasks in the area of further
development and strengthening of multi-party system
that were solved at this stage of the reforms was
limited to the following: creation of necessary
conditions for improving political, the economic
activity of citizens and the realization of man; further
strengthening and promotion of the rights and
freedoms, democratic values in the minds of people;
improving the system of state and public institutions
aimed at protecting the rights and freedoms of
citizens; ensuring pluralism of opinions and freedom
of expression.

At that time it was necessary to ensure that the
multi-party system actually came into the life of
society and to lay the foundations of a competition of
views and ideas, to create a new political field of
rivalry between the parties.

It is particularly noteworthy that on the eve of
independence, the foundations of a new market
economy, mechanism of market economic relations
with the creation of institutes of market infrastructure
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and a competitive environment, revitalization and
priority development of private property, has had a
significant impact on the structure of society as a
whole. Due to the privatization and full privatization
of key sectors of the economy, trade, the service
sector in the country actually formed a mixed
economy, in which increasingly large role played by
small business and private entrepreneurship, private
farms and dekhkan farms. The share of small
business and private entrepreneurship in GDP has
increased from 1.5% in the early 1990-ies to 31% in
2000 and 38.2% - 2005[8].

In the end, the country appeared and began to
grow a new class of owners-entrepreneurs, which
from year to year began to play an increasingly
important role in the life of the country. It is the
middle class of owners has become a mainstay form
of civil society began to play a crucial role in state
and public  construction, maintaining  and
strengthening socio-political stability, the formation
of an economically sustainable and stable society. As
a result, in the political field of the country arose a
new Movement of entrepreneurs and businessmen —
Liberal Democratic Party of Uzbekistan (UzLiDeP),
which represents and protects the interests of the
middle class of owners, entrepreneurs and farmers,
etc.

Positive impetus to the increase of political
activity of parties stressed the adoption of the law
"On financing of political parties" [9], which created
the possibility of legal regulation of financing of
political parties. The sources of their funding were
also assigned entrance and membership fees, profits
received from entrepreneurial activity, the state
budget and donations of legal entities and citizens of
the Republic.

While the inclusion of financing parties from
the state budget has provided an important stimulus
for the activity of political parties, increasing
demands from voters to parties and candidates they
voted for a more efficient implementation of those
social programs that meet the vital interests of the
voters.

Since 2005, the government began the funding
of political parties for the exercise of their statutory
activity. The basic principles of funding political
parties in this case determined the legality and
transparency. The amount of subsidies allocated to a
particular party is determined by the presence of the
faction, and obtained seats in the Legislative
chamber.

This has led to a significant intensification of
the statutory activities of parties in local
organizations. Started to develop the necessary
organizational prerequisites for the strengthening of
their work among the electorate and expand the
activities of party groups in the deputy corps of the
local Kengashes of people's deputies.

Parliamentary reform also entailed
corresponding changes in the electoral system, which
allowed to strengthen the participation of political
parties in elections to representative bodies of power.
In particular: - it was determined that candidates will
be nominated from representatives from political
parties and initiative groups of citizens (the excluded
provisions for the nomination of candidates for
deputies of local representative bodies of state
authority); - improved a number of other rules
governing the participation in elections of political
parties. In particular, it was stipulated that women
should constitute at least 30 percent of candidates
nominated from political parties.

For the parliamentary elections of 2004 was
improved election system that meets international
standards. On 26 December 2004 General elections
ensured the  practical  implementation  of
parliamentary reforms, has demonstrated the
efficiency of the reformed electoral system, ensuring
full representation in the newly elected Legislative
chamber of all 5 existing in the country political
parties. Participated in the last elections political
parties already had a prominent political personality.

During elections, the UzLiDeP of the 120 seats
in the Legislative chamber received 41, the People's
Democratic Party (PDPU) - 28, the NDP
"Fidokorlar" - 18, DP "Milliy Tiklanish" — 11, SDP
"Adolat" - 10. This allowed all parties to form in the
lower house of their own faction.

After the elections in the Jokargy Kenes of
Karakalpakstan, regional and Tashkent city
Kengashes of people's deputies were elected 823
deputies, including - 331 from UzLiDeP (40,2 %),
301 from the PDP Uzbekistan (36.6%) and 88 from
NDP "Fidokorlar* (10,7%), 40 from the SDP
"Adolat" (4,9%), 30 from ™ Milliy Tiklanish "
(3,6%).

As a result of the 2004 elections in the lower
house of Parliament, in the person of the faction
UzLiDeP, received a relative majority of
parliamentary seats, emerged the so-called "party of
power". This was the incentive to, in order to more
effectively  promote  bills related to the
implementation of its programme priorities with the
faction UzLiDeP joined the faction of NDP
"Fidokorlar* and SDP "Adolat", creating a
Democratic bloc, which amounted to a parliamentary
majority. At the same time the people's democratic
party of Uzbekistan declared itself in opposition to
the parliamentary majority.

Thus, for the first time in the history of the
country in the lower house of the Oliy Majlis were
institutionalized  parliamentary =~ majority  and
opposition  parliamentary — minority,  explicitly
delineated the formation in Uzbekistan is typical for
modern democratic parliamentarism branches of
parliamentary balance of political interests. This
marked the beginning of the formation in Parliament

ISPC Perspectives in science for 2016,
Philadelphia, USA

38

THOMSON REUTERS

Indexed in Thomson Reuters




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

Impact Factor: | g\ (australia) = 0564 |

| SIS (USA) =0.912 | ICV (Poland)  =6.630
| PHHI] (Russia) =0.179 | PIF (India) =1.940
i ESJI (KZ) =1.042 |

L JIF = 1.500 |

SJIF (Morocco) = 2.031

of a modern mechanism of competition and healthy
competition, and also created conditions for further
development of constructive rivalry between political
parties in tackling critical socio-political challenges
facing the society.

The key and critical importance in deepening
democratic reforms was played by the adoption of
the Constitutional Law "On strengthening the role of
political ~ parties in renewal and further
democratization  of state  governance and
modernization of the country”. Today political
parties have become the most important tool for
increasing political and public activity of citizens, the
expression of the will and opinions of the population,
primarily during the implementation of the electoral
processes, the formation of bodies of state power in
the centre and in the field. Taken legal measures to
the legislative definition of the status of the
parliamentary majority and parliamentary opposition,
to the election of the leaders of the parliamentary
fractions Deputy Speaker of the Legislative chamber.

Adopted legal mechanisms have radically
changed the role and place of political parties in
organization of activity of the Parliament, as well as
in the formation of bodies of representative and
Executive bodies, exercising control over their
activities.

The introduction, in particular, the mandatory
procedure for holding consultations with the factions
of political parties on the candidature for the post of
Prime-Minister, is strictly regulated and the
mechanism of its adoption by the Parliament is an
important step towards deepening of democratic
reforms in the sphere of state construction.

Crucial have provided by Constitutional Law
the rights of the political party factions in the
Legislative chamber to take the initiative about
resignation of the Prime-Minister and party groups in
local Kengashes — the initiative about resignation of
the Governor of the region, which in itself is concrete
evidence of the increased role of political parties in
the country.

Election of 2009 was held subject to the
provisions of the Law of the Republic of Uzbekistan
from 2008 "On amendments and additions to some
legislative acts of Uzbekistan in connection with
improvement of legislation on elections" [11] and
became an important stage in deepening the reforms
on democratic renewal and modernization of the
country.

In the electoral system of the country were
made due to time requirements and international
standards changes and additions aimed first of all at
further liberalization and democratization of the
election legislation. In particular, the growing role
and influence of political parties, increasing the
number of their authorized representatives
participating in the election process, granting them
additional rights and powers and, in General, the

empowerment of voters allowed to improve the
electoral system that has received broad support from
the international community.

As a result of the changes made to the electoral
law, the results of the upcoming elections has been
greatly expanded representation of citizens in the
Legislative chamber of the Oliy Majlis of the
Republic of Uzbekistan, where the number of seats
increased from 120 to 150. This introduced a new
principle aimed at the protection of the environment,
rational use of natural resources and ensuring
ecological safety of the population, according to
which the Parliament is allocated 15 places for the
deputies from the Ecological movement of
Uzbekistan.

The legislation made other changes to improve
the electoral system, which ensured compliance with
the principles of a multiparty system, alternative,
transparency, freedom and fairness of the electoral
process.

Many local and foreign experts, who observed
the elections in Uzbekistan in 2009, drew attention to
the fact, as was the election campaign in conditions
of inter-party discussion, battle of ideas and
programmes proposed by political parties. More than
500 candidates represented four parties.

According to the results of the elections to the
lower house of Parliament were elected from
UzLiDeP - 53 seats (39.3%), from the PDP
Uzbekistan — 32 seats (23,7%), from the DP "Milly
Tiklanish" — 31 seats (23%) and from the SDP
"Adolat” — 19 seats (14%). Thus, all 4 operating
parties won sufficient number of seats and formed
their parliamentary factions. There also has formed a
group of deputies elected from the Ecological
movement of Uzbekistan. The leaders of all party
factions and parliamentary group were elected Vice-
Speaker of the Legislative chamber.

As a result of the practical implementation of
the provisions of the constitutional law "On
strengthening the role of political parties in renewal
and further democratization of state governance and
modernization of the country" and changes to the
electoral law, the results of the 2009 elections there
has been a significant strengthening of party
representation in elected bodies of state power,
which contributed to a noticeable revitalization of the
associations of parliamentary parties at all levels.

The third stage (2010 — present time). The
President of the Republic of Uzbekistan Islam
Abduganievich Karimov at the joint session of
Legislative chamber and Senate of the Oliy Majlis of
Uzbekistan on 12 November 2010 the Concept of
further deepening democratic reforms and formation
of civil society in the country marked the beginning
of a new phase of democratic renewal of society and
modernization of the country. As stressed by the
head of state, adopted the Concept "... is a long -
term Program of the interrelated political and
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economic reforms, democratization and liberalization
of state power and governance, ensuring
independence and autonomy of the judiciary,
freedom of expression and information, freedom of
choice and development of electoral system,
formation of civil society in conditions of
globalization and rapidly changing modern world".

For these purposes, on April 18, 2011 adopted
the law "On amendments and additions in separate
articles of the Constitution of the Republic of
Uzbekistan (articles 78, 80, 93, 96 and 98)". In
accordance with this act introduced a number of
significant changes and additions to the Constitution
aimed at: the creation of a system of government and
governance based on a fundamentally new that meets
the highest democratic principles, the legal
mechanism of distribution of powers between
President, legislative and Executive branches; the
extension of authority and control functions of the
Parliament over the activities of Executive bodies;
strengthening the role of political parties in
implementing parliamentary control over the
activities of the government.

In accordance with this law, first, equipped with
the fundamentally new constitutional procedure of
appointment of Prime-Minister of the Republic of
Uzbekistan. With the consolidation in the new
wording of article 98 of the Constitution, the
constitutional order, under which the candidate for
Prime Minister nominated by the political party
victorious in parliamentary elections, or more parties
who have obtained an equal number of seats, is
fundamentally changing the system of formation and
functioning of the Executive branch. A decisive role
here include such things as political parties, the most
important institution of civil society, implements the
constitutional mechanisms of direct democracy
foreseen in the Constitution.

Secondly, for the first time in parliamentary
practice was established by the Institute of vote of no
confidence in the Prime Minister — the Prime
Minister of the country, which in the case of the
persistent contradictions between the Prime Minister
and the Legislative chamber if they receive at least
two thirds of votes of the total number accordingly of
deputies of the Legislative chamber and Senate of the
Oliy Majlis, the Parliament can issue a vote of no
confidence to the Prime Minister. In this case the
President takes the decision to release the Prime
Minister from office. The adoption of a vote of no
confidence leads to the resignation of the entire
government.

This Institute entered in to reinforce the powers
of Parliament to oversee the implementation of laws
by bodies of Executive power and is intended to
enhance the role of the legislature in the political
system of the country and the government's
responsibility for ensuring continuous and quality
execution of adopted laws.

Thirdly, the right of the President of the
Republic of Uzbekistan take decisions on matters
within the competence of the Cabinet of Ministers of
the Republic of Uzbekistan.

Fourthly, important of fundamental importance
in deepening democratic reforms and other
amendments to the Constitution. In particular, set the
order in which the decrees of the President of the
Republic of Uzbekistan on the appointment and
dismissal of the Chairman of the accounting chamber
shall be approved by the Senate, eliminates the
provision in accordance with which the President can
make decisions on issues referred to the competence
of the Cabinet of Ministers.

These innovations in the Basic law significantly
expand the possibilities of parliamentary control over
the activities of agencies of the Executive branch,
greatly enhance the role and place of Parliament in
the system of bodies of state power, expand the
powers and control functions of the legislative
branch, increase the requirements on the quality of
legislative and control-analytical work of the
Supreme representative body of the country.

A serial implementation also creates conditions
for a radical enhancement of the role of political
parties in formation of bodies of Executive power,
implementation of parliamentary control over their
activities, considerable strengthening of political,
inter-party competition — the most important
component of a democratic society.

In accordance with the fundamental innovations
in the Basic law was adopted several important
legislative acts aimed at improving the activities of
the Parliament, strengthening the role and influence
of political parties in the implementation of socio-
economic, socio-political reforms, upgrading and
modernization of the country.

Essential in the solution of these problems is the
adoption of the law "On introducing amendments
and addenda to the Law of the Republic of
Uzbekistan "On Regulations of the Legislative
chamber of the Oliy Majlis of the Republic of
Uzbekistan" [14] in April 2013. Its adoption was due
to modern realities and the logic implemented in the
country democratic reforms and transformations,
which require further development and strengthening
of the institutions of representative democracy, in
particular the activities of the Parliament when taking
into consideration, the preparation for the final
discussion and adoption of laws and strengthening
the role of parliamentary associations on these stages
of the legislative process.

In accordance with the law the following
changes and additions to the Regulations of the
Legislative chamber:

First, the law includes a provision (Article 81),
providing for the establishment of the Kengash of the
Legislative chamber of the Coordination group on
organization of consideration of introduced draft
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laws and drafts of other normative-legal acts of the
employees of the staff of the Legislative chamber,
designed to carry out registration (accounting) of
submitted projects and to accompany them in all
stages of review.

Secondly embodied a more democratic, open
mechanism for the distribution of the received
projects (Article 13), whereby the Kengash of the
Legislative chamber at its meeting collectively
defined by the Committee responsible for the
preliminary consideration of the bill.

Thirdly, in order to provide the factions of
political parties more effectively implement their
responsibilities in law-making activity of the
Legislative chamber establishes the procedure,
according to which, along with the responsible
Committee, the draft law in the same terms sent in
the faction (Deputy groups). Factions are granted the
right to proceed to the consideration of draft laws and
other normative legal acts simultaneously with the
responsible Committee. Without opinions and
proposals of fractions (Deputy groups) on the bill,
the Committee responsible has no right to impose an
opinion.

This provision expands the rights of factions
(parliamentary groups) for participation in the work
on the draft law at all stages of the legislative process
and allows them already at the stage of preliminary
consideration of the bill to form its position based on
the program goals of political parties, interests of the
electorate, to defend their opinion on different
provisions of the bill.

In general, the law will significantly improve
the legislative process in the lower house of the
Parliament by expanding the rights and powers of the
factions of political parties in legislative activity,
increased their role and responsibility in making
laws.

In addition, it assures political parties of new,
more effective mechanisms to Express their
programming tasks, the protection of the interests of
the electorate. It promotes the participation of
political parties through the activities of their
fractions in the legislative process, increasing their
opportunities to influence decisions made by the
chamber of decision at all stages of consideration of
the bill, to articulate and defend their positions on the
bill, based on program documents of their political
parties and voters. Moreover, to strengthen the role
and responsibility of political party factions in
improving the quality of laws, from the point of view
of mainstreaming in the standards of laws for the
interests of all segments of the population.

The main meaning in the further liberalization
of the political system, the development of a
multiparty system and strengthening of inter-party
competition has adopted the Law "On amendments
and additions to some legislative acts of the Republic

of Uzbekistan" [15], including the Law "On political
parties".

This act, firstly, the law more clearly defined
the conditions and procedure of education of party
groups, in particular, set a lower limit on the number
of deputies required for their education in the
Jokargy Kenes of Karakalpakstan, Kengashes of
people's deputies of oblasts, Tashkent city and cities
(regional centers) — at least five deputies.

Secondly, it is stipulated that the activities of
the party groups shall be terminated in the following
cases: own initiative of the party groups; the
expiration of the term of office of the Jokargy Kenes
of the Republic of Karakalpakstan or the Council of
people's deputies; reduce the number of MPs
included in the party groups, below the limit required
for its formation; termination of activities of the
concerned political party.

Thirdly, along with established by the
applicable laws of power, the party groups are
entitled to make proposals: - for candidates as
chairmen and Vice-chairmen and members of
committees or commissions of the relevant
representative body; - on the hearing at the sessions
of the Jokargy Kenes of the Republic of
Karakalpakstan, the Council of people's deputies of
report or information the head of a state organ,
located on the corresponding territory, on issues of
their activities. The decision was adopted if
supported by more than half of deputies.

Fourthly, one of the most important innovation
of the bill is set that the proposals of party groups on
issues introduced in representative bodies, are subject
to mandatory review. If we consider the so-called
different weight representation of political parties in
representative bodies of local authorities, it is the
most important guarantee of strengthening the
position of political parties having less number of
members in the corresponding Kengash of people's
deputies.

In April 2014, new amendments have been
made and additions to the Constitution of the
Republic of Uzbekistan [16], extending the role of
the Legislative chamber and Senate of Oliy Majlis in
the system of public authorities, strengthening their
functions of control over the activities of the Cabinet
of Ministers and Executive bodies, increasing the
responsibility of the Cabinet of Ministers and local
administration. They are a logical extension of the
Concept of further deepening democratic reforms
and formation of civil society, which incorporates an
integrated analysis of distance traveled along the path
of reforming the country and defined the targets and
guidelines for the development of society and the
state.

In particular, Article 78 of the Constitution is
supplemented by a provision aimed at constitutional
recognition of the powers of the Legislative chamber
and Senate of Oliy Majlis of the Republic of
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Uzbekistan on the implementation of parliamentary
control. The control of the legislature over the
activities of Executive bodies increases the
responsibility for the ongoing action for the
realization of laws and decisions of the Parliament
and, thus, leads to an improvement in the quality of
their work. The proper discharge of the Executive
power of the laws leads to the consolidation of
democracy, since the implementation is based on the
will of national solutions in accordance with this will
deepen the awareness of the people of its role as the
sole source of authority and increases his desire to
influence public policy.

In addition, constitutional recognition of the
powers to exercise parliamentary control will allow
political parties represented in Parliament, improve
the effectiveness of control over the entire system of
Executive power — from government to local
authorities and to strengthen their role and practical
importance in social life. Most importantly, it will
give political parties a much more significant and
harder to defend the interests of their constituency
and their mission.

In the frameworks of the implementation of the
principle "from strong state to strong civil society”
and the formation of the whole system to ensure
public control over activities of state authorities, it is
proposed to give constitutional status as the Institute
of public control, which significantly enhances the
role and importance of civil institutions in solving
the major problems of development of the state.

Amendments to article 93 improve the
mechanism of the constitutional principle of
separation of powers and their effective interaction.
Thus, it is proposed that the decision on the
formation and abolition of ministries, state
committees and other bodies of state administration
with subsequent submission of decrees on these
matters for approval by chambers of Oliy Majlis will
be accepted by the President only upon submission
of the Cabinet of Ministers of the Republic of
Uzbekistan.
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From the first days of independence,
Uzbekistan has started the implementation of reforms
in financial and banking sector. It was formed its
own national banking and financial system of the
country and created a unique mechanism for
providing financial services. These show that while
in the international financial system there are
indications that various financial gaming and
fraudulent competition, Uzbekistan has formed a
reliable financial system and going that route. In this
regard, the President of Uzbekistan Islam
Abduganievich Karimov stated the following: “In the
period of global financial and economic crisis the
financial and banking system of the country has
proved its stability and reliability. At the same time,
strengthening this system connected with attraction
of the private capital in the banking-financial sector
at the expense of formation of legal bases in leasing
on the basis of private banks and private property,
financial institutions such as insurance companies,
credit unions, microfinance organizations. Hence this
gives an opportunity to enhance competition and
improve the quality of customer service in the market
of Bank and other financial services and creates
conditions for the development of modern market
infrastructure that meets the requirements of the
highest international standards” [1].

The reforms of the 90-ies of the last century led
to the development of entrepreneurship and
economic liberalization and this are, in turn, served

to increase the demand for credit resources.
However, during this period banking institutions
have not yet reached sufficient development and
could not provide a service for great part of the
population that has not had a stable income and
collateral.

Under these conditions, citizens are combining
their financial and intellectual resources have formed
associations, foundations, and credit institutions
called “microfinance institutions”.

For the development of microfinance services
as additional factors were carried out legislative
reform in the CIS countries and adopted new
regulations in this period, in almost all the CIS
countries have passed laws regarding the civil code,
credit unions, microfinance organizations and
microcredit.

It should be noted that the emergence of micro-
credit institutions and acquisition on market of the
microfinance services is determined by the
distinctive characteristics. This process was observed
not efficiency initially formed to credit institutions
and instead implement financial assistance of the
economic  subjects of small business and
entrepreneurship, the goal of getting big benefits, and
implementation of financial fraud. This, in turn,
demanded the extension of the implementation in
comparison with the credit unions microcredit
institutions and its transformation into the
organization, implementing effective financial
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provision of services for business structures. From
this point of view, in the early twenty-first century
began to form the institution of microcredit as a
banking and non-banking institutions, and today's
practice shows that the service they provide from the
point of view of finance are effective and sustainable.

In this regard, it is to highlight the relevance of
the activity of micro credit agencies as nonbanking
organizations in the market of financial services.

It should be noted the provision of nonbanking
entities or credit institutions unlicensed financial
services to the population outside the banking control
and according to this, the problem of determining the
legality of the provision in different countries has its
own characteristics. For example, in the U.S., the
activity of some nonbanking organizations denying
regulation by the Federal Reserve, argues that the
services provided by them to attract and grant funds
are not considered bank transaction. For this reason,
from the point of view of legality, has developed
explanations for the changing of notions (terms) the
"commercial debt" and the "contribution” [2, 78 -
84].

Using the U.S. experience, it is possible to
conduct a brief analysis of the role of micro financial
institutions in economic development. In the 60-ies
of the last century in America began, the Federal
program of the "war against poverty" and its focus
was on a specially designed credit schemes and
models for the financing of small business,
representatives of national minorities and other
financially insecure groups of citizens. Later there
was organized the Department of business
development on a widespread implementation of
microfinance schemes in practice and to date, these
schemes have an important place in the economy of
the United States [3].

In Russia and some of the CIS countries banks
are not interested in providing services to citizens
non-permanent employment and do not receive a
regular income, or to persons who are not able to
confirm the information on income in installed form.
This explains the high risk of lending to this segment
of the population and the lack of a single source for
determining solvency. In addition to similar
customers of the bank in accordance with the
standards of the bank have very little income; this
provision requires the implementation by credit
institutions of labour costs and related organizational
costs. The period of these factors deepens the
instability of the economic situation increases the
risk of non-repayment of funds provided by the bank.

The activity of large companies in
underdeveloped systems of microfinance s
successfully working in microfinance institutions and
provides assistance in raising the economic level and
stability of existing social contradictions.

The analysis of legislation of the CIS countries
shows that one of the main shortcomings in the

existing legislations of the countries is the lack of
current regulation of the legal definitions of the
"micro" and "micro-services". At the same time, to
date for this type of social relations was formulated
the main regulatory definitions.

However, the economic and legal definitions of
the act on the basis of microfinance services, and due
to the presence of inherent qualities are different
from other uniform services. When comparing banks
with microfinance in the economic sphere distinctive
characteristics are the size and number of
transactions when using financial services of
traditional banking institutions providing services to
those sectors of the population who are faced with
difficulties, and limiting the scope of service within a
defined territory.

Characteristics of microfinance activities of the
CIS countries are the following:

First of all, the activity of microfinance
organizations is characterized by a special legal
regulation on the basis of the legislation of many the
CIS countries and is subject to the law on banks and
banking activity. Secondly, the microfinance services
are separate legal entities — credit unions, pawnshops,
organizations formed to carry out this activity and
have the potential of microfinance. Thirdly, the
microfinance is defined by the normative restriction
of the list of provided services. In microfinance, the
number of savings and credit operations is limited.
Fourthly — the composition of the customer base is
adjustable from the point of view of quantity and
quality. In Uzbekistan, including some of the CIS
countries: Russia, Ukraine, Azerbaijan, Moldova,
Kazakhstan microfinance organizations are created
on the basis of membership (representation), whereas
services is provided only their members. Fifthly —the
presence of the distinguishing characteristics in the
definition of the procedure for operations of
microcredit organizations. In all of the countries of
the CIS (countries-members of the CIS) although not
clearly, from the point of view of terminology,
defined the differences of legislative concepts of
banking and microfinance services. Even if it's about
deposits or loans there are specific legal differences
inherent in microcredit organizations. For example,
the contract of bank deposit, concluded between the
bank and the citizen is a massive contract, but the
contract of bank deposit, concluded by the credit
union is not a massive contract, because the range of
subjects that used these types of services, namely the
members of the association, defined. In accordance
with the laws of Moldova and Russia, microfinance
services are based on the Regulation “On credit
contracts of the civil code”, that is, in contrast to
banking services are characterized by independent
legal regulation. Sixthly — set the maximum amount
of the granted credit or a loan. If in the legislation
does not define the maximum number of services
provided by banks, microfinance organizations in the
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CIS countries the amount of funds is limited. In this
regard, to financial services provided by these
agencies, uses the term "micro". Seventhly -
economic norms concerning the simplification of
requirements. Unlike banks, which are strictly set by
many figures due to small volume and the number of
services provided by microfinance institutions, their
activities are not fully defined, and regulations are
not stringent and in accordance with the rules
determined by several parameters. Although many
countries in have stringent requirements on the
activity of microfinance organizations, banks, these
requirements on the requirements to banks is simple.
Eighthly - the establishment of the competent
authority in the field of monitoring and control. In
many member countries of the CIS created a special
authority for the monitoring and control over the
activity of microfinance organizations. The Central
Bank in these countries is not eligible for regulation
and supervision of microfinance services [4].

Of course, microfinance services, as a financial
activity has distinctiveness in legal settlement and
this originality are manifested not only by application
to type of activity the term "micro”. In this case, the
subject of regulatory legislation on microfinance is
the social relations arising from the activities of
microfinance organizations and the provision of
microfinance services.

In accordance with the Article 3 of the Law of
the Republic of Uzbekistan "On microfinancing™ No.
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EFFECT OF SPARING WITH KELPAK, HLETAB AND GROFALCS ON
STORABILITY CHARACTERS OF FRUITS OF SOURS ORANGE
(CITRUS AURANTIUM L.)

Abstract: This study was carried out in a private orchard at AL-Abbasyia, Najaf Governorate during the
growing of season 2014 on the local sours orange fruit. The trees were sprayed at 1/10/and 1/ 11/ 2014 with
three concentrations of Kelpak and Hletab (1, 2 and 3 ) % for each other and Grofalcs at concerted (200,300 and
400 mg/L) and stored three months from 1/12 /2014 to 1/3/ 2015 in 5C0 and 80- 85 R.H . Results showed that fruit
which treated with above mentioned treatments had significant effect in terms of redaction weight loss percentage,
physiological decay (RS+SERB), fungi decay and total decay and increase percentage of peel, peel thickness,
weigh of peel, humidity of peel, percentage of total soluble sold, acidity, vitamin C, Antioxidant capacity and rate
of respiration at the end of storage period. The treatment of Grofalcs 400 mg/L gave the best results of studied
characteristics.
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Introduction caused a significant increased the , content of leaves

from total chlorophyll , hormones , IAA |, GAs ,

Sours orange trees are evergreen fruits , belong quality of fruits and its resistant to physiological and

to genus " Citrus ", which is follows to the Family fungi decay throw storage compared to control
"Rutaceae " , Citrus fruits are among the most treatment . Dell (2013 ) showed that , sea weed and
important fruit crops in the subtropical regions . extract of alga's contenting high percentage of
The initial citrus variety is thought to have Salicylic acid , cytokinin , Fume acid ,GA® and
originated in the Assam region or adjacent areas auxins that led to delay of senescence of fruits
in south east Asia . The cultivation of citrus trees .Bondok, et al.(2013 ) found that spraying grape fruit
is widespread in those tropical and subtropical trees with extract of alga's ( Acadian , Goemar and
regions that have a suitable climate ( latitude 41N BM86 ) at conc. of ( 0.5, 1 and 2 % ) caused
to 34S )( Salvatava, 2010 ) .Physioiogical disorders increase percentage of peel, peel thickness, weigh
significantly influence the quality of citrus fruits in of peel, humidity of peel and reducing
markets and postharvest factors after the occurrence percentage of total soluble sold , acidity , vitamin
of physioiogical disorders of fruits ( Mitra, 1997) . C in the vegetative growth and fruits quality with
Abo — Zaid (2000) mentioned that , spraying of increase of concentration of extract of alga's . Bund
extract of alga Oligo-x which containing hight and Norrie ( 2011) observed that cherry trees when
percentage of salicylic acid and hormones at conc. of applied at ( 0.5,1 and 2 ) Kg/ H seaweed increased
(1 and 2 %) on mango trees in Egypt has increased length ,diameter of fruit ,total yield of trees , total
the total soluble sold (T.S.S ), acidity and vitamin soluble solids , total sugar , vitamin C and
C . Basak (2008) mentioned that , spraying apple anthocyanine pigment in fruit compared with control
tress in the end of full bloom period with extract of treatment . AL- Rahem (2012) noticed that , spraying
alga Eckonia (Kelpak ) at conc. of (0.5,1and 2 %) local tress of orange with Grofalcs at conc. ( 100 ,
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150 mg / L ) caused inceease percentage of peel,
peel thickness, weigh of peel, humidity of peel
and reducing percentage of total soluble sold ,
acidity and vitamin C of fruits compared to control
treatment . The main objective of this investigation
is to study of the effect of spraying with Hletab ,
kelpak and Grofalcs on reducing percentage of
weight loss and improve storability of fruits of
sours orange that stored 3 months at 5C and 80-
85R.H .

Materials and methods:

The present study was conducted out during
2014 growing season on 10 years old of the local
sours orange trees grown in an orchard located at El-
Abbasiya / Najaf governorate. The trees were planted
at (5 x5) m apart and received the same horticultural
management. Thirty trees similar size and growth
were selected and divided into 10 treatments with
three replicates . It is a doped according to
Randomized Complete Block Design (RCBD) , and
the results were statistically analyzed according to
LSD test at the probability level of 5% (Al-Rawi and
Khalf Allah , 2000) . Trees spraying with kelpak
,Hletab, at percentage of( 1,2 and 3)% each other and
Grofalcs at conc. Of (200, 300 and 400) mg/L at
1/10/ and 1 /11 /2014 . Hletab, it was extract of alga
Fucox that containing fucoxant pigment 70 mg/L ,
growth stimulator ( methyl puntosan, 20 mg/L
,fucodan, 23 mg/L , mantol 15mg/L , riboflavin
30mg/L , olego scoris 90mg/L ), IAA 20mg/L ,CKs
35mg/L , Vit.C 9mg/L ,amino acid 6% ,organic
nitrogen 3% , phosphor 2% , potassium 3%
magnesium 2% , lron 2% , Zinc 2% , organic matter
16% , Algonac acid 50% . Kelpak , it was natural
extract of alga Eckonia that containing 1AA 11mg/L
,CKs 31mg/L , amino acid 3% ,organic nitrogen 2% ,
phosphor 3% , potassium 2% , Magnesium 2% , Iron
2% , Zinc 2% , organic matter 12% ( Oyoo et al.,
2010) . Grofalcs, (it were discs of GA3 50% from
the production of Green river company. India).
Hletab , kelpak and Grofalcs in (It were from the
production of Green river company. India). Spraying
was done early morning until wetness was full
addendum . Tween 20 was added at conc. of 1cm®/L
as spreader material . The experiment involved the
following 10 treatments :
1- Control treatment (sprayed with tap water).

2- Kelpak as foliar sprays at concentration of
1%.

3- Kelpak as foliar sprays at concentration of
2% .

4-  Kelpak as foliar sprays at concentration of
3%.

5- Hletab as foliar sprays at concentration of
1%.

6- Hletab as foliar sprays at concentration of
2% .

7- Hletab as foliar sprays at concentration of
3% .

8- Grofalcs as foliar sprays at concentration
of200mg /L.

9- Grofalcs as foliar sprays at concentration
of300mg /L.

10- Grofalcs as foliar sprays at concentration of
400mg /L.

In 1 /12 / 2014 harvested 90 Kg fruits similar in
size and color without dieses and mechanical injures
from trees of experiment . This fruits were treated
with Benlate at conc. of 1 gm / L to improve from
postharvest pathology . Fruits were divided into 10
treatments weight 9 Kg for each treatment. The fruits
of each previous treatments were divided into 3
replicates and each part weight was 3 Kg . These
parts were placed in polyethylene bags with 22 holes
for each bags and the diameter of the hole were 0.5
Cm . The fruits were stored under 5C° temperature
and relative humidity 80-85 % for three months
starting in 1 / 12 /2014 . The design for this
treatment was similar to that of the field experiment .
In 1/ 3 /2015 fruits were taken out and traits were
measured . The % weight loss , % physiological
decay Stem End Rind Breakdown (SERB) , %
physiological decay Rind Stem (RS ) , % fungi decay

(Penicillium italicum , Penicillium digitatum,
Alternaria citri ) , % Total decay , percentage of
peel , peel thickness mm , Weigh of peel gm, %
humidity of peel , Acidity , . Vitamin C mg /100 ml
Juice , % juice and Respiration rate mgCO2/ Kg /hr
according to ( A.O.A.C, 1985 ) . The total soluble
solids were determined by hand refract meter.
Antioxidant capacity was determined to previous
work (Crisosto and Crisosto, 2001)

1-Weight loss percentage: Data in Table ( 1)
shows that , spraying trees of local sours orange with
kelpak , Hletab and Grofalcs led to significantly
decreased the percentage of weight loss after
storage fruits 3 months that gave the lowest
percentage 2.13% in the treatment Grofalcs 400 mg
/L in comparison to the highest percentage 4.42% in
the control treatment .The reason of decreasing the
percentage of weight loss of fruits lead to influence
these materials in some physiological changes in the
fruit peel .This process leads to increase the poly
amines which it used to enhance the stability of cell
membranes .The poly amines are in content to
nucleic acids in structure of membranes and this
leads to make the peel thick and firmness and
decrease the moisture loss .The result is decreasing
the rate of respiration which decrease the loss in
weight (Jundi , 2003, and Spinelli, et al. 2009) .
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2-The percentage of physiological decay Stem
End Rind Breakdown (SERB), Rind Stem (RS),
fungi decay and Total decay .

Data in Table (1 ) indicate that, all treatments
significantly ~ decreased  the  percentage  of
physiological decay (SERB) , (RS ), fungi decay
and Total decay compared to control treatment .The
highest values in the control treatment it was ( 1.33
%, 2.39 % , 1.93% and 5.65% ) , while the lowest
percentages ( 1.07 %, 1.40 %, 0.48 % and 2.95 % in
the treatment Grofalcs 400 mg /L . The decrease in
different type of decay in fruits as a result of kelpak ,
Hletab and Grofalcs led to its role in making new
balance in fruits and around between O, , CO; and
ethylene . The increase of water content in fruits
leads to decrease the percentage of decays (Roy,
2008 ) . Abo — Zaid (2000) mentioned that , the
extracts of sea alga's have salycine that protected
fruits from some biological dieses are which caused
by fungi and Bacteria so, the salycine had positive
role in decreasing the percentage of decay .

3- The percentage of peel, peel thickness,
Weigh of peel and percentage humidity of peel .

Results indicated in table ( 1 and 2 ) that,
treating trees with kelpak , Hletab and Grofalcs led
to a significant increase in the percentage of peel,
peel thickness, weigh of peel and percentage
humidity of peel of fruits which reached to the
maximum values of ( 35.81 %, 4.00mm, 51.79 gm
and 87.49 %) with the treatment of Grofalcs 400
mg/L in comparison to the lowest values (27.75 %,
2.92mm, 46.21 gm and 85.96%) in control treatment,
respectively . The spraying with kelpak, Hletab and
Grofalcs led to decrease the rate of fruits respiration
because of its role as resistance ethylene functions .
These materials change the structure of cells wall
which effected the quantity of respiration and
transpiration in positive direction. The fruits preserve
their peels (Dell, 2013). The materials have another
role in increasing the fruits cells growth and the

growth of peel and its development ( Lisa and
Kader, 2003).

4- The chemical constant of fruits juice .

Data in Table ( 2 ) shows that, spraying kelpak ,
Hletab and Grofalcs led to a significant increased in
the content of fruits from the percentage of total
soluble sold, acidity, vitamin  C, Antioxidant
capacity and rate of respiration compared to control
treatment at the end of storage. The highest
significance result were recorded in treatment of
Grofalcs 400 mg /L, that gave the highest percentage
of total soluble sold, acidity, vitamin C, Antioxidant
capacity and rate of respiration of fruits , they were
(13.95 % , 2.83%, 49.53 mg / 100 ml Juice, 2.14
(mmol TE/g FW) and 19.98 mgCO2/ Kg /hr )
comparison with (11.73 %, 1.97% ,48.11 mg / 100
ml Juice , 1.66 (mmol TE/g FW) and 31.56 mgCO2/
Kg /hr ) in control treatment ) respectively . The
increase in chemical companied of fruit juice because
of fruits treated with such materials led to reducing
the loss in weight , increase in firmness peel of fruits
and reduction the respiration rate (Al-Shamery,
2014).

Conclusion

It could be concluded from this experiment that
the cv. local sours orange fruit which treated with
concentrations of Kelpak , Hletab and Grofalcs and
stored three months had significant effect in terms
of redaction weigh loss percentage , physiological
and fungi decay (RS+SERB ) total decay and
increase percentage of peel ,peel thickness, weigh of
peel, humidity of peel , percentage of total soluble
sold , acidity , vitamin C , Antioxidant capacity and
rate of respiration. The treatment of Grofalcs 400 mg
/L gave the best results of studied characteristics at
the end of storage period.

Table 1

Effect of spraying with Kelpak , Hletab and Grofalcs on storability characters of fruits of sours orange
(Citrus aurantium L. ) for three months .

Treatments %  weigh | % % % fungi | % Total % of peel | peel
loss physiological | physiological decay Decay thickness
decay SERB | decay SR mm
Control 1.33 2.39 1.93 5.65 27.75 2.92
4.42
Kelpak 1% 1.13 1.80 1.57 4.50 30.66 3.05
4.10
Kelpak 2% 1.09 1.61 1.17 3.87 31.00 3.62
3.25
Kelpak 3% 0.80 1.20 0.78 2.78 33.12 3.75
3.09
Hletab1% 3.90 1.15 1.65 1.53 4.33 29.90 3.11
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Hletah2% 3.55 1.13 1.45 1.46 4.06 32.28 3.32
Hletab3% 2.97 0.50 0.98 0.77 2.25 33.47 3.68
Grofalcs 200 1.21 1.29 1.50 4.00 29.90 3.75
mg/L 2.78
Grofalcs 300 1.16 1.68 0.75 3.59 33.25 3.88
mg/L 2.34
Grofalcs 400 2.13 1.07 1.40 0.48 2.95 35.81 4.00
mg/L
L.S.D. 0.05 1.13 0.30 0.11 0.22 1.10 1.60 0.08
Table 2

Effect of spraying with Kelpak , Hletab and Grofalcs on storability characters of fruits of sours orange
(Citrus aurantium L.) for three months.

Treatments Weigh  of | % humidity | % Total | %Acidity | Vitamin Antioxidant | Respiration
peel gm of peel soluble C mg /| capacity rate
sold 100 ml | (mmol TE/g | mgCO2/ Kg
Juice FW) /hr
Control 46.21 85.96 11.73 1.97 48.11 1.66 31.56
Kelpak 1% 47.54 86.78 12.78 2.01 48.48 1.99 27.32
Kelpak 2% 47.98 86.96 12.22 2.19 48.59 2.13 27.00
Kelpak 3% 48.76 87.23 12.76 2.28 49.00 2.25 26.16
Hletab1% 47.18 86.49 13.71 2.46 48.42 2.19 26.78
Hletab2% 48.85 86.74 13.60 2.59 48.90 2.20 25.46
Hletab3% 49.67 86.95 13.82 2.71 49.18 2.12 23.45
Grofalcs 200 | 48.50 86.87 13.50 2.68 49.08 2.28 25.49
mg /L
Grofalcs 300 | 50.28 87.20 13.73 2.78 4929 2.35 22.85
mg /L
Grofalcs 400 | 51.79 87.49 13.95 2.83 49.53 241 19.98
mg /L
L.S.D.0.05 0.83 0.96 0.18 0.04 0.21 0.18 0.28
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BJUSHUE BEJTUYUHBI PAJIAY CHOM ®ACKHU B OTBEPCTUM MATPUIIBI HA CTEIIEHB
AE®OPMAIINU OBPABATBIBAEMOI'O MATEPUAJIA U TPOU3BOJUTE/IBHOCTD ITPOECCA
I'’'TYBOKOM BBITAXKKHA JINCTOBOU 3AI'OTOBKH

Annomayun. B cmamve Oanvi pekomeHOayuu NO ONMUMUIAYUU NPOYecca 2TYOOKOU BbIMANCKU JIUCHOBOLU
3020MOBKU HA OCHOBAHUU NOJIYYEHHBIX 3A8UCUMOCTIECL NPOU3E0OUMEbHOCU 00pAbOMKU U CmeneHu 0eopmayuu
Mamepuana om eiudUnbl PAOUYCHOU PACKU 8 OMBEPCMUU GbLNSNCHOU MAMPUYBL.

Knrouesvie cnosa: 2nyOokas 8blmsdicKa, IUCMOBAs 3a20MOBKA, paduycHas (acka, degopmayus, mampuya,
NnpOU3800UMENbHOCHID.

IIpyu HeBBICOKOH TOYHOCTH pa3MEpPOB U JABJICHUEM IUJJACTMYECKUX MaTepHalloB 3aHUMAET
reOMeTpUYecKoii  ¢GopMmbl  nertanmu  oOpaboTka JTUIUPYIOIIEE MECTO B Mallo- W 0OE30TXOIHOM
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IIPOU3BOJACTBAX. I[JIH TOJIYUYCHUSI TOHKOCTEHHBIX N3MCHCHUS TEXHOJIOTHUYECCKUX PEXMMOB
IIOJIBIX ,I[CTaJICﬁ TUIIa «CTaKaH», «KPBIIIKaY, ITIaCTUYCCKOTO I[B(bOpMI/IpOBaHI/Iﬂ 3arOTOBKH.

«KOPITyC» U JIp. TIPHMEHACTCS JIMCTOBAS MITAMIIOBKA
M, B YaCTHOCTH, (opMooOpasyromias omepamus —

BBITSDKKA. O6pasoBanue KOHTYpa JeTanu
MPOUCXOUT TP BAABIMBAHUU JIUCTOBOM 3arOTOBKH
B pabourme TMOBEPXHOCTH  (POPMOOOPA3YHONIUX

UHCTPYMEHTOB (IIyaHCOH M BBITSDKHAs MaTpuia). 3a
CYeT IUTaCTHYEeCKOi aedopmannuu 00pabaThIBaeMBIHA
Martepual NpUHAMAET (OPMY ITHX HOBEPXHOCTEH.

B pa6orax [1, 2] ompexmeneno, d9ro mpH
TOJIIIIMHE JINCTOBOM 3aroToBKH Oosiee 2.5 MM
mporecc ToppooOpazoBaHus HE MPOUCXOITUT, T. €.
BBITSDKKY MaTepHajga MOXKHO IPOM3BOIOUTH 0e3
JIOTIOJTHUTENBHBIX MIPHKUMHBIX YCTPOMCTB.
3arotoBKd TOMIIHON 10 2 MM [3] obnagaroT mManoi
JKECTKOCTBIO, M I BBINOJHEHWs  Ipolecca
TIIyOOKOW BBITSDKKH JIETAIN HEOOXOAUMO MIPUMEHSTH
CKJIaJIKOZIEPKATElb.

Paccmotpum CIIeIyIOoNIHe BOIIPOCHI,
Kacaloluecss  ONTUMM3ALNH  TEXHOJIOTHYECKOTO
npouecca TIIyOOKOH BBITSOKKM TOJNBIX JIeTajeH,
KOTOpBIC UMEIOT (JOPMY TEJ BPAIICHHS.

[epBriii BOIIPOC. Bnusnue CTENEHU
HaIpsKEHHO-1e()OPMHUPOBAHHOTO COCTOSIHUS
o0OpabaThIBAEMOrO  JaBJICHHEM  MaTepHana  Ha
KaueCcTBO FOTOBOM JETAJIU.

Haunbonsmas nedopmanus MaTepHaia

JIMCTOBOM 3arOTOBKM NPOUCXOAUT B 30HE INepexoia
IUIOCKOW TOBEPXHOCTH B pabouee HHUIMHAPUYECKOE
OTBepCTHE BBITSHKHOM Matpuisl [4, 5]. HansHeitniee
MPOJABIMBAHIE 3arOTOBKH ITyaHCOHOM IPHBOJIUT K
YTOHYCHUIO OOKOBBIX CTCHOK M IHa netanu [6] u
00pa30BaHUIO B MECTax M3rMOOB TPEIINH, KOTOPHIE
MOTYT TIPHBECTH K YacTHYHOMY pa3pyIICHHIO
Mmarepuarna. HccnenoBanue WHTEHCUBHOCTH
nedopmanmyu Mmarepualia B YCIOBUSX H3MEHEHUS
BEJIMUMHBI PAJMYCHBIX (acoK B OTBEPCTHH MaTPHIIBI
MO3BOJIMT  OIpPENETUTh  ONTHMAIBHBIH  pa3Mep
KOHCTPYKTHBHOTO 3JieMeHTa (HOpMOOOpa3yromiero
MHCTPYMEHTa, TpPU KOTOPOM B TOTOBOIl jeTaiu
BO3HMKAIOT MUHUMAJIbHBIE OCTAaTOYHBIC HAIPSKEHUSI
[71.

Bropoii BOIIPOC. [ToBbiIEHNE
MPOU3BOJUTENEHOCTH TEXHOJOTMYECKOTo Ipolecca
BBITSDKKH.

IloBermenne MNPpOU3BOAUTCIIBHOCTHU
JOCTUTaCTCA IIyTeM YBEIIMYCHU A CKOpPOCTH
ITyaHCOHa. HpI/I OTOM YBCJIMYUBACTCA CKOPOCTH

nedopmanmy Marepuana 3aroTOBKH, a, 3HAYUT, H
conportuBiienne medopmarmu  [8]. D10 Tpebyer
TMMOBBIIICHUSA YCHUIINA, KOTOPOE HeﬁCTByeT Ha ITyaHCOH
mTamma. MoXHO COKpAaTUTh OCHOBHOC BpPEMS Ha
00paboTKy geranw myTeM Toa00pa paldoHATLHON
reomMeTpur (OpMOOOPa3yIONINX HWHCTPYMEHTOB 0e3

WccnenoBanust BAUSHUS BEIMYUHBI PailyCHOU
(dacku B OTBEpPCTMM MaTpHUIBl Ha CTENeHb
nepopmanuy  00padaThiBaeMOro  MaTepuaia |
MIPOM3BOIUTEIBHOCTD TpoLiecca INTyOOKOW BBITSIKKH
JINCTOBOM 3aroTOBKH OCYIIECTBIISUINCH B
MHOTOIIEJIEBOH KOMITBIOTEPHOM nporpamme
KOHEYHO3IeMeHTHOT0 aHanm3a LS-DYNA.

boumn  BemomHeHs! 20  AKCHEPUMEHTOB, B
KOTOPBIX PEXUMBI 00pabOTKM HE W3MEHSINCh Ha
BCEM BPEMEHHOM [Halla30HE Ipolrecca TIIyOOKOH

BBITSDKKH MoJIOH JIeTaJI. NmMuramuonHoe
MOJICIMPOBAaHNE JWHAMHKH IIpoIecca TIyOOKOH
BBITSDKKH MIPOU3BOUIOCH B TPEXMEPHOM
IIOCTaHOBKE.

IIporieccy BBITSDKKH B XOJIOJHOM COCTOSHHH
MOJIBEpTajii JIUCTOBBIE 3arOTOBKH, H3TOTOBIICHHBIC
u3 nedopMUpyeMOro aJrOMUHHEBOTO CIUIaBa MapKH
J16, napyxxubiM auametrpoM 100 MM U TONIIUHON 2
MM.

CkIakoep KaTellb MPeACTaBIsUT COOON TUTUTY
¢ rabapurHeiME pasmepamu  100x100x5 ™M w©
LEHTPAIEHBIM OUIAHAPUIECKUAM OTBEpCTHEM
nuameTpoM 60 mm. CKIaaKoAEpKaTeNb NPHKUMAIICS
K (hmanIy mrCTOBOI 3aroToBKY ¢ crroi 10 xH.

ITyancon H3rOTaBJIMBAJICS Hapy>KHBIM
quaMeTpoM 56 MM u obOmieit qmuHOM 120 mMm. Ha
TOPIICBON KpOMKe paboded (maBsiiel) yacTu
MyaHCOHa  BBINOJHsUIACH  pamuycHas  (acka
BenmmunHO# 3 mMm. Ha He pabouyioo ToOpIeByIO
MMOBEPXHOCTh ITyaHCOHA JEHCTBOBAIO ITOCTOSTHHOE
ycuiue BenuunHoi 40 kH.

labapuTHBIE pa3Mepsl BBITSDKHOW MAaTPHIIBI
COCTaBJISLIIU 120x120%40 MM. CkBO3HOE
ouIMHApUYecKkoe  (GopMooOpasyromee  OTBEPCTHE
BBITSDKHOM MaTpHLbl MPUHUMAIOCh BeIMYUMHOU 70
MM. Takum oOpa3om, 3a30p MEXAY KOHTAKTHBIMH
MOBEPXHOCTSIMH ITyaHCOHa M pabouero OTBEpCTHA
BBITSDKHOM Marpullbl cocTaBuwil 7 MM. Pasmep
paauycHoi (hackud B pabodYeM OTBEPCTHUH BBITSKHOMN
MaTpHIbl U3MeHsICs B AuanazoHe oT 0.5 1o 10.0 MM
BKJIIOYHUTENIBHO ¢ marom 0.5 M.

CkIaiKoJiepKaTeNb, ITyaHCOH ¥ BBITSDKHAS

MaTpulla [0 YCIOBHIO 3aJa4d NPUHUMAINCH
a0COIIFOTHO TBEPABIMH TEIIAMHU.
CrereHn IUIACTHYECKOI nedopmanuu

MaTepralia IpH Pa3IMYHBIX BEIUYMHAX PaJdyCHOH
(dacku B paboueM OTBEPCTHH BBITSHKHOW MaTpHIIBI
npeacTaBji€Ha IBCTOBBIMHM KOHTYpaMHW Ha MOJICIIAX
00pabaTbIBaeMbIX 3aTOTOBOK (pHcC. 1).

Mopnens IIyaHCOHa Ha  3Mmopax HE
n3obpaxanace. LlBeToBas mikama, cipaBa OT 3IMIOP,
OIIpe/iesIseT BEJIMYMHY IUIACTHYeCcKoil Jedopmanuu
Marepuaa.
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Pucynok 1 — Crenens miactuueckoi nepopmanum Matepuajia NpH H3MEHEeHNH BeJIHYHHBI I B OTBEPCTHH
BBITsKHOM MaTpunbl: a —Fr =1.0mMM; 6 —r=20mm;B—-r=40mMm;r—r=7.0 mm; 71— r = 10.0 mm.
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Bo Bcex cmydasix HamOoOJNBIIEH INTACTHYECKON

nedopManuu MIOJIBEPTraeTCs BEPXHSIA 9acTh
BRITATHBACMOM JI€Tajll, HAWMCHBIICH — HIDKHII
JacTh.

[Tpu rmyOuHE BBITSDKKH 3arOTOBKH 25 MM (pHc.
1, a) TonmMHA CTEHKU B 00JIACTH paguyCHBIX (acok
Ha pabodyeil 4YacTM IyaHCOHa M B OTBEPCTHH
BBITSDKHOW MaTpHUIlbl yTOHYAeTCsl. MaTepuan Janblie
HE TMIPOJABIMBAETCS B OTBEPCTUE  BBITSHKHOU
Mmarpuipl.  [locienyromee IBIDKCHHE —ITyaHCOHA
BBI3OBET pa3pblB METaIa B YKa3aHHBIX MECTax.
MaxkcumanbHas BEIMYUHA MIaCTHYECKOU
nedopmanun cocrasister 0.313.

C yBenmu4eHHEM BETMUUHBI paluyCHON (acku B
OTBEPCTHU BBITSDKHOM MaTpuusl (puc. 1, 6 — 1)
wionans aedopmManuy yBeIM4MBaeTCs, a 3HAYCHUE
ko3¢ ¢unnenta ymenpuaercs no 0.176. Matepuan
NPOJABIMBAETCI B pabodee OTBEPCTHE BBITSIKHOM
MaTpuibl 10 (GOpPMHUPOBaHMSI KOHTYpa IyCTOTENOi
JIeTaJH.

IIpn MakcuMalbHOM BBIOPAaHHOM 3HAYCHHWH
panuycHo ¢dacku (puc. 1, x) MPONCXOIUT CHIDKEHIE
actTideckod medopmammu Martepuana po 0.127
(ko3¢ dumieHT MeHbIIe B 2.5 pas3a 1Mo CpaBHEHHIO C

KO3 HUIreHTOM, MoNydeHHBIM npu ¢ = 1.0 mm).
OnHako B YCJIOBHHM YBENMUYCHHMS IUIOIIAAN KOHTAKTa
MaTepualiia C TOBEPXHOCTBHIO (HhopMOOOpa3yromero
WHCTPYMEHTa 3TO TPHUBOAUT K 0OOpPa30BaHHIO
cknanok (rodp) [9].

MopenupoBaHue mporecca riyO0KOH BBITSKKH
JIICTOBOW 3aroTOBKM C W3MEHEHHMEM BEJINYHHBI
panuycHOii (hacky B OTBEPCTHH MaTpPHUIIBI T0KA3ajo:

1) mpu r < 0.55 BHTSDKKa MaTepuana
MIPOUCXOMUT HE TIONHOCTBIO CO 3HAYUTECIHHBIM
YTOHYEHHEM CTEHKH, I'leé S — TOJIIMHA JINCTOBOH
3aroTOBKH /10 00pabOTKH TaBICHUEM, MM;

2) mpu r = 0.755 BBHTSDKKa Marepuaia
MIPOUCXOIUT IIOHOCTBIO, OJHAKO KOHTYP JACTAIH
MOJTy4aeTcsi HeCHMMETPHYHBIM (HE COOTBETCTBYET
TEXHHYECKUM  TpeOOBaHUSIM HAa  HM3TOTOBJICHUE
MPOAYKIIUH);

3) mpu I > S BBRITSDKKA MaTepualia IPOUCXOAUT
MOJIHOCThIO 0€3 OTKJIOHEHUH OT TEXHHYECKHX

TpeOOBaHUIl Ha U3TOTOBJICHUE JICTAIIH.

Ha puc. 2 mpencraBneH oOmmii BHI MOACTH
TOTOBOM IYCTOTENOW JeTajid Iocie
BBITSDKKH.

riryOoKoH

Pucynok 2 — I'eomerpuueckas ¢popma moJioii AeTaaH Mocjae BbITSIKKHA.

PacyerHas BblcoTa JeTand IOCHE BBITSKKA
COCTaBIIsIeT 26 MM, paauyc u3ruba — 14 mm.

3HaueHus BPEMEHU ITPOLECCa BBITSAXKKH ACTAIU
T B MPOUHCHTHOM BBIPAXKXCHUU TIpU pPa3IMIHbIX

[Ipouepkn B Tabmuie o03HA4YarOT, YTO 3HAYCHUS
BpeMEHH 00pabOTKHU AeTau [yl JaHHOTO JHUala3oHa
BEJIMUMH PaJUyCHOW (acku He OIpelelsuIuch
(mpousBozacTBenHble nedektel). 3a 100% npunsaTO

BEJIMUMHAX  PaJUyCHOW (acku B  OTBEPCTUH JTUMHUTHpYIOIIee  BpeMs  o0paboTkm  AeTanu.
BBITSDKHOH MATPHIBI TpeacTaBieHsl B Tabm. 1.
Taoauna 1
Bpemst BBITSKKH AeTaji B IPOLEHTHOM BbIPasKeHUH.
r, MM 0.5 1.0 15 2.0 2.5 3.0 35 4.0 4.5 5.0
7, % — — — 100 98.3 93.6 93.6 88.7 90.3 90.3
r, MM 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0
7, % 89.5 88.7 88.7 88.7 87.1 87.1 87.1 87.1 88.7 90.3
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3aBucuMocTH  pabOTHI nepopMHUPOBaHUS negopManuy Marepuana OT BEIHYMHBI PaJgHyCHOU

3aroOTOBKH IIPpHU BBITSDKKE OT BPEMEHH IIpomecca,
OKOHOMHHU BPEMCHU O6p360TKI/I JACTaJIi U U3BMCHCHU A
3HA4YCHUA KO3(1)(1)I/IIII/I€HT8. IUIACTHYCCKOM

PaGora aedopMHpOBaHHSA NPH
BbITAKKe A, HXM
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PucyHok 3 — AHa1u3 pe3y/1bTaTOB pacuyeTa, NpeAcTABJICHHbIA B rpadguyeckoM Brjae: a — 3aBUCHMOCTH
pa6oTsl 1e)OpMHPOBAHNS 3aTOTOBKHU NPH BHITsKKe (Ha rpaduxe 1 — gas r0.5 mm, 2 — gas r10 mm) ot
BpeMeHH npouecca; 0 — 3aBUCMMOCTH IKOHOMUM BpeMeHH 00pa0oTKH JeTaJIi OT BeJIMYMHbI PAANYCHOI
(acku B oTBepcTHM MATPHUbI; B — H3MeHEeHUe 3HAaYeHus1 KO3 uuueHTa niacTu4eckoil nepopmanumn
MaTepHasa oT BeJIMYMHBI PAIMYCHOH ()ACKH B OTBEPCTHH MATPHIbI.

Ha ocHOBaHMM IPOBEJECHHOTO HCCIICIOBAHUS
nporiecca TIyOOKOW BBITSDKKH MOXKHO — CIEeTIaTh
CIICAYIOLI¥E BEIBOABL:

1. 3arpaTbl SHEPruu Ha pabory
nehOpMHPOBAHUS JIMCTOBOM 3arOTOBKH 3aBHCHT OT
BEJIMYMHBI paguyca (acku — 4eM OOoIblie pajmyc,

TEM OoJIbIIIE notpeoseTcs MOIIHOCTH
TEXHOJIOTHYECKOT0 000PY/I0BAHUSL.

2. OmnpeneneH  ONTUMAJbHBIA  JHANIA30H
BEJIMYMH  PaJMyCHBIX  (DACOK,  MO3BOJSFOIIHIA
JKOHOMHUTH BpeMs 00paboTku nertanu. B ciyuae
3arOTOBKM TOJILNMHOM 2 MM DJTOT JAMana3oH

References:

1. Chemezov DA, Seliverstov VS, Kondrakov AA
(2015) The process of corrugation on the flange
of the deformable of the plate stock. Journal

cocraBiseT oT 7.5 10 9.0 MM, IpH 3TOM PKOHOMHUS
BpeMeHu 00paboTku nocrturaet 13%.
3. Benmmuunsl paanycHeix ¢dacok (8.0; 8.5), npu

koTopeix Kodpdumment & (0.245) — mokasarens
HauMEHbIIEH IIACTUYECKOM nedopmanuu
MaTepuana J€Tald, BIUSIOIIMHA Ha  CTENEHb
OCTaTOYHBIX HAMPSKEHUH MOCIE BBITSKKU.
IlomydeHHble ~ pe3ynbTaTbl  HCCIEAOBaHMS
MO3BOJSIIOT ~ PEKOMEHIOBATb B MPOU3BOACTBO
Hanboiee pAUOHATIBHYIO TE€OMETPHIO BBITSDKHOM
MaTpHULBI, oOecrieunBamoNyl0  MaKCUMAJIbHYIO
NPOM3BOAUTEIBHOCTh  BBITSDKKM — jgeraneil  6e3

U3MEHEHHUS PEKUMOB 00paOOTKH.

scientific and applied research, Nel0/2015. —
pp. 79 — 81. ISSN 2306-9147.
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KIIMHUKO-IICUXOJIOI'MYECKHUE U TATOXUMHWNYECKHUE MEXAHU3MbI CHHIPOMA
3ABUCUMOCTHU OT OIIMOUJIOB Y JIUI C KOMOPBHUJHOM IMMATOJIOTUEM

Annomauuﬂ: Hccneoosano  enusnue KOM0p6u()H011 namoJjioeuu Ha  KlUuHUu4eckue U CoyualbHO-
ncuxojsocuvyeckue Hapywienus npu  3adeucumocmu  om OHMOL{()OB, usydyeHa UHmMeHCUBHoOCNnb CUCMeMHO20
OKUCIUmMenbHoco cmpecca y OONILHBIX 8 3A8UCUMOCMU O ONUMETbHOCTU Hapkomuszayuu.

Knroueswie cnosa: 3asucumocms om OHMOM()OB, NCUXO0N02UYECKUL cmamyc, OKUCTUMENbHDBILL cmpecc.

[TpoGnema HaApKOMaHWU SIBJISIETCS B HACTOSIIEE peabunuranyu JOCTUTaeTcs BOCCTaHOBJIEHHE
BpeMsi «OJJHOH M3 OCTpeHIINX TI100aNbHbIX MpooIeMm, (U3MYECKOTO0, ICUXHUYECKOTO M JIyXOBHOTO 3/J0POBbBSI
MPEACTAaBIIIOIUX ~ COO0H  yrpo3y  30pPOBBIO HAapKOJOTUYECKHX OOJBHBIX, WX JIMYHOCTHOTO U
HaceJleHMsd, OJKOHOMHKE, COLHMaIbHOH  cdepe, COLIMAJIFHOTO CTaTyca, a JJIUTEIbHbIE PEMUCCHH
MPABOMOPSIKY BO MHOTUX CTpaHax mupa» [9, c.115]. HAPKOJIOTUYECKOTO  3a0oyieBaHust  (POPMHUPYIOTCS,
Bompocsl  KIMHHKM M TEYEHHMS ~ CHHIpPOMa TIpeXJe BCero, Oiaroaapsi COOIIOCHNIO a/leKBaTHBIX
3aBUCHMOCTH OT OITHOMJIOB JIO HACTOSIIETO BPEMEHH TIPUHINTIOB MOCTPOCHHUS ne4eOHo-
OCTAalOTCSl ~ aKTyaJbHbIMH, MAaJOW3yYEHHBIMH H peabuIuTanMoOHHBIX Tporpamm. LlemsiMn nedeHus
BBI3BIBAIOIINMHU Hay4HO-HMCCIIEI0BaTEIbCKUH SBISIFOTCSL ~ COONIONIEHME  OTKa3a OT  IpHeMa
uHTepec. OrpoMHoe pazHooOpasne U M3MEHUYNBOCTD TICUXOaKTHBHOTO BEIIECTBA, K KOTOpOMY
KIMHUYECKUX TPOSABICHUA TIPM  HAPKOMAaHMAX copMupoBarach  3aBHCHMOCTB; YMEHBIICHUE
3acTaBigeT Bpayeil B CBOEi MOBCEAHEBHON MPAaKTHKE TSOKECTH CHUMIITOMOB  3a0OJIeBaHMSA, YIydIlIEHHE
CTaJIKUBaThCSI C HEOOXOIMMOCTBIO PEIICHHS BCe OOIIEero COCTOSHHUS 3[0POBBS M  COLMAIBHOTO
Ooiee CIOKHBIX JAMArHOCTHYECKHX U JIEYEOHBIX (YHKIMOHUPOBAHUS, WCKIIOYCHNE WM CHIDKCHHE
3amag [10, c.98]. Bmecte ¢ 3TUM, 3aKOHOMEPHBIM pHcKa pa3BUTHSA peruansa [7, ¢.212].

SABISICTCA W BONPOC O CTEPKHEBOM CHHIpOME BroisiBeHsl  HeOmarompuATHBIE  (DAKTOPEI,
3a00NeBaHNs - TATOJNOTHYECKOM BJICYCHHH K KOTOpBIE OMpeneNnsioT ObIcTpoTy (opMupoBaHUs
HapKOTHKY, KOTOPO€ 3aHMMAaeT MECTO CHMITOMOB MEIMLIUHCKUX U COLMANbHBIX  IOCIEACTBUIM
«TIEpBOTO paHray», MaTOTHOMOHMYHOTO IpH3HaKa [1, HapkoMaHMid. B uHcclemoBaHUSX — ONpeneNneHo
c.11]. Menuko-counanbHas peaOMIUTAMS OONBHBIX 3Ha4YEeHUE HacJeACTBEHHOM MpeapacnonoKeHHOCTH K
C 3aBUCHMOCTBIO OT ONHOMJOB SBISETCA OJHUM U3 3aBUCHMOCTH ~ OT  IICUXOAKTHBHBIX  BEIECTB,
MPUOPUTETHBIX HampaBleHUH Hapkosoruu [3, c.38]. KIIMHUKO-ONOJIOTHYECKIX IIPEIUKTOPOB,
HmenHo Ha JTanax MEJIMKO-COIIHAILHON COIMAIBHBIX, B TOM 4YHCJE BIMSHHSA POAUTEIHCKOM
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cempu [11, c.182; 14, c.8]. [IpemopOuHBIE nabopaTopuu. OCHOBHBIMH METOIaMHU
JMYHOCTHBIE OCOOCHHOCTH B (OPMHUPOBAHUU U HCCIICIOBAHUSA ObUTH KIIMTHUKO-
Pa3BUTHH 3aBHCHMOCTH OT NICUXOAKTHBHBIX BEIICCTB NICUXOMNATOJIOTUYECKIH,  KJIMHWYecKas  Oecena,
0 IaHHBIM HEKOTOPBIX aBTOPOB BCTpedaroTcs B 86% WHTEPBBIOMPOBAHNE W AaHKETHPOBAaHUE, a TaKXKe
cinyuaeB [1, c.12]. JIuuHOCTHBIE paccTpoiicTBa y CTaHAapTU3UPOBAHHBIC IICUXOJIOIMYECKHE
0OJIbHBIX HAPKOMaHUEH ycTaHOBIIEHHI OT 28% 110 65- METOJMKH: IIKajla IaTOJIOTHYECKOrO BJICYEHUS K
90% cmyygaes [12, c.1312]. HapKOTHUKY [3, c.40], COKpAIEHHBI N

OcHoBHBIE (hOPMBI COMaTHYECKUX OCIOKHEHUI
y JHI, YHOTPeOIAIOMMX HAPKOTHKH, BKIIOYAIOT

TrenaTOTOKCHYCCKHIA, KapAUOTOKCUYECKHIA,
SHIE(paTOTOKCHIECKHH,  HEPPOTOKCHUECKUN U
CMCIIAHHBI THIIBI OPTaHONATOJOTHH, W3 HHUX

MOpaKEeHHsST TeNaToOWIMapHON CHCTEeMBI (TEmaTHT
TOKCHYECKOTO WIM  HH(PEKIHOHHO-TOKCHYECKOTO
reHes3a) pa3BuBaetcs B 73,6% cmyuyaes [11, ¢.180; 14
c.10]. Ileuenp sBIsleTCA TIJIABHBIM  OpPraHOM-
MHIICHBIO Yy  OOJBHBIX  HAapKOMaHMEH  U3-3a
HETMOCPEJICTBEHHO TOKCHYECKOT'O BIMSHUS T'€pPOMHA,
uHumpoBanus Bupycamu renarutoB B, C uiam ux

COUYCTaHHUs, a TaKXC JOIIOJHUTCIBHOI'O BIHAHUA
aJIKOT'0JIn3Ma, HapyIHCHI/Iﬁ IIUTaHUs, HeﬁCTBHﬂ
TOKCHYCCKHUX HpHMeCGﬁ, CoACpIKaIuXCs B

HapKOTHKaX KyCTapHOTro mpousBoicTBa [13, c.438;
15, c.402].

HecMoTps Ha 3HAUUTENBHOE KOJIMIECTBO PadoT,
TIOCBSIIICHHBIX ponn KIIMHUKO-
MICUXONATOJOTMYECKUX U JINYHOCTHBIX PAacCTPOUCTB,

COMAaTHYECKOU OTSATOIICHHOCTH B reHese
3aboeBanusl, BOIPOC B3aMMOCBSI3U u
IMPOTHOCTUYECKOTO 3HAYCHU KIIMHUKO-

JUHAMHYECKUX W TAaTOXMMHUYECKHX OCOOEHHOCTEH
3aBUCHMOCTH OT ONHOMJOB €€ HEJOCTATOYHO
U3ydeH.

Leabio wucciienoBaHUs SBWIOCH H3YyYeHHE
KIMHUKO-TICUXOJIOTHYECKUX M IaTOXUMHYECKUX
0COOCHHOCTEH TepOMHOBONW HApKOMAaHMM Y JIMI[ C
KOMOPOUIHOH MaToIOTHeH.

Matepuanl H MeToAbl HccJenoBaHusa. B
uccieqoBanue ObUIO BKIIOYEHO 324  OOJIBHBIX
MY>KCKOTO ToJa B Bo3pacTe oT 18 mo 55 mer,
UMEIOIUX KIMHUYECKH OYEePUYECHHYIO 3aBUCHMOCTH
OT HapKOTHKOB omuiiHo# rpymmsl (MKB 10- F11.2).
Jis mpoBeleHMsS aHANM3a 3HAYMMOCTH KIMHHMKO-
JMHAMHYECKHX (PAaKTOPOB B PAa3BUTHU 3aBUCHMOCTH
OT ONHOWIOB OOCIIENOBaHHBIE OOJIBHBIE pa3/IelICHEI
HaMu Ha 2 rpynnsl. OCHOBHAs MCclielyemMast Tpymia
OOJIBHBIX, 3aBUCHMBIX OT OIHMOMJOB, B COYECTaHHH C
COMAaTHYECKHUMHU pacCcTpOWCTBaMH, cocraBwia 173
yenoBeka. ['pynma cpaBHeHus N=151 mpencraBneHa
OONBHBIMH C 3aBHCHMOCTBIO OT OINHOWIOB 0e3
coMaTH4YecKoro 3abojeBaHusA. ['pymma OONBHBIX C
KOMOpOWAHOW  marosormed  orOmpasach IO
MPUHIUIY MaKCHMAaJIbHOTO TIPEICTaBUTEIbCTBA B
olmelf mcciuemryeMol Trpymme  3aBUCHMBIX — OT
ONMUOUJOB. JIaHHBIE 1O OCHOBHBIM COMAaTHYECKHM
paccTpoiicTBaM B OCHOBHOW TpYIIE HCCIEIOBAHUS:
Hanuuue BUpyCHbIX rematutoB B um C. [luarnos
renatuta B m C BbICTaBISUICS TOCIE WHIUKAINUU
COOTBETCTBYIOIINX CEPOJOrMYECKHX MapKepoB B

MHOTO(AKTOPHBIA  ONMPOCHUK JJIsl  HMCCIIEIOBAHUS
nrmgHOcTH (CMOJI), MeTomuKa onpeeIeHnsT YPOBHS
cyopektuBHOoro  koHtpons (YCK) JIx. Potrepa
(amanramus E.®.baxuna, 1998). s ompeneneHus
WHTCHCUBHOCTH IPOIECCOB NEPEKUCHOTO OKUCICHHS
mumunoB  (IIOJI) OpUTO0 MpOBENEHO OIpeneIeHne
ypoBHA MajoHOBoro auampaerupa (MJA) B
CBIBOPOTKE KpOBH [6, €.67], akTUBHOCTH KaTaja3bl B
KpoBH [5, ¢.82], onpeneneHne cpeaHEeMOIEKYIIPHBIX
nentuos (CMII) [4, ¢.20].

PesyabTaThl HCCIeA0BAHUS " uX
odcy:xaenmne. B xoze mccieoBaHus BBIIBICHO, YTO
Hauboiee ~ paHHEe  HAyaJlo  BMU30JHUYECKOTO
yIOTpeOIeHUS ICHXOaKTHBHEIX BemmecT (13-14 mer)
OTMEYeHO B OCHOBHOW rpymme (40,8%), dro
JOCTOBEPHO OTIMYACTCA OT TPYIIBl CpPaBHCHHS
(19,8%) (p<0,05). Hamu OCYIIECTBIICH
CPaBHUTENBHBIN aHaIN3 OCOOEHHOCTEW CTPYKTYPHI
MATOJIOTHIECKOTO BICYCHUS K HAPKOTHKY Y OOIBHBIX

OCHOBHOM  Ipynmbel W TpYNIbl  CPaBHEHUS.
ITaTonornyeckoe BIICUCHUE K HapKOTHUKY,
NIPEICTABICHHOE MJICaTOPHBIM KOMIIOHEHTOM, B

OCHOBHOH rpymnme umeno Mmecto B 100% ciydaes,
YTO MPEBBIIIAJIO AHAJOTHYHBIA MOKa3aTeNlb I'PYIIIBI
cpaBuenus (91,4%, p<0,05). Ilpm sToM BecpbMa
3HAUUTEIBHOE MPEBBIICHUE OMNPEACISUIOCh M II0
apdextuBHEIM paccrpoiictBam (85,9% u 77,2%) u
cOMaToBereTaTuBHOMY KOMIIOHEHTY (79,9% n 54,9%
OCHOBHOH  Tpymmsl WM TPYHNBl  CPaBHEHUS
COOTBETCTBEHHO). Pacnpenenenne YaCTOTHI
MaTOJIOTHYECKOTO BJICUEHHUS K HAapKOTHKY IOKa3ajio
NPEBBIIICHUE JOTH CIy4aeB CO CPeIHEH CTENeHbIO
TSOKECTH BIJICYEHUS B OCHOBHOM TpymIe W TpyIe
cpaHennss — 60,9% wu 87,7% COOTBETCTBEHHO.
Heo0xonuMo OTMETHTh, YTO B OCHOBHOHM TpyIIe
OONBHBIX MATOJOTUYECKOE BIICUCHHE K HApKOTHKY
TSDKEJION CTETIeHH BBIPAXKEHHOCTH OBLIO JOCTOBEPHO
BbIIle, YyeM B rpymnme cpaBHeHus (36,9% nporus
8,60%, p<0,005). 3HauuMble pazIMUHA  MEXIY
paccMaTpuBaeMbIMU TIpynmIaMu (PUKCHPYIOTCS I10
TSDKECTH CHHIPOMA MaTOJIOTHYECKOTO BIICUCHMS,
MaKCHUMaJbHO  MPEJCTABICHHOTO B  OCHOBHOM
rpymnme. Takum 00pa3oM, KIMHUKO-AHMHAMHYECKHE
MEXaHU3MBl ~ TATOJIOTHYECKOTO  BICUEHUS  IIPH
TepOMHOBON HApPKOMAaHUH SABISIOTCS MPUIMHHBIM
(hakTOPOM Pa3BUBAIOIIMXCS HAPYIICHUH aJamTaIlim.
®DaxTop KOMOPOWAHOCTH OKa3bIBAET HEOJHO3HAYHOE
BIMSHHE Ha CTENEHb BbHIPAKCHHOCTH OCHOBHBIX

CHMIITOMOB MaTOJIOTNYECKOTO BJICYCHUSA K
HAapKOTHKY, 4YTO CBS3aHO C OWOJIOTUYECKOW W
CTPECCOTCHHOW  MATOIUIACTHYCCKOW  CHEeNHU(UKOH

AHAJIU3UPYEMbIX BUIOB KOMOp6H,Z[HOﬁ I1aTOJIOT'MH.
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W3menenne (opMBI ONMBSHEHHS — TIOCISAHUH BO
BPEMECHH CHMIITOM W3 BXOSIIMX B CHHIPOM
W3MEHEHHOHW PEaKTUBHOCTH M pa3BUBaeTCA Ha (OHE
YK€ CYLIECTBYIOIIMX HAPKOMaHMYECKUX CHHIPOMOB
[7,27]. B ocHoBHOW rpymme THNUYHas ¢opma
HApKOTHYECKOTO OINBSHEHUS C MpeodiaJaHueM
oiiopur  IpeAcTaBlieHa ~ CPAaBHUTEIBHO  peExe
(11,4%). Takxe cpaBHUTENBHO OoJiee  peNKo
IpesacTaBiIcHa GpopMa HAPKOTHYECKOTO OMBSHEHHUS C
npeobnaganvem amatuu  (7,6%)H  3aMKHYTOCTH
(7,6%). U cpaBHUTENBHO O0JIee 4acTO - H3MEHCHHEIC
(hopmbl HapKOTHYECKOTO OTIbSTHEHUS c
npeobragaaneM Tocku  (25,5%), IDIaKCHBOCTH
(15,2%), muchopudecknx paccTPOHCTB HACTPOCHUS
(17,4%), a Takxke - CyMIHUIATIbHBIX TEHICHIMI
JIEeMOHCTpaTuBHOTO Xapakrepa (7,6%). B rpymme
CpaBHEHUS 0TMEUaJIoCh CYIIECTBEHHOE
npeobyaaHie M3MEHEHHBIX ()OPM HAPKOTHYECKOTO
omnbsiHeHUs ¢ audopueit (25,9%), anatueit (13,6%) u

tockoit  (19,8%).  IlomyueHHble  pe3yJbTATHI
CBHACTEIBCTBYIOT, 4YTO aHAJIU3UPYEMbIe  BHIbI
KOMOPOMIHOW  TATONOTHMM  U3MEHAIT  (opmy
HAapKOTHYECKOTO OTIbSTHEHUS o THITY
JOTIOTHUTENBHOM 9K30T€HHO-OPraHMYeCKON

BPEOHOCTH, @ TAaKXKe - 110 THUITy JOIOJHUTEILHOTO
ICHXOTPAaBMHUPYIOIIETO (hakTopa.
B pesymbrate anammza npodumieit CMOJI

3aBUCHMBIE  OT  ONHOMJIOB C  KOMOPOWIHOI
[aTOJIOTUEN MIPOSIBIIATIN BBICOKUI YPOBEHb
ayTHUYHOCTH, SMOLMOHAIbHON HANPSHKECHHOCTU U

ACTEHHU3aI[MH B COYETAaHUM C CYIIECCTBEHHO OONbIICeH
UMITyJIbCHBHOCTBIO M YEpTaMH HECIEP)KaHHOCTH,
YXYIIAOUINE CONNANBHYIO aIaNTaiio0. BrIsBiIeHE
o0IMe JTUIHOCTHBIE OCOOCHHOCTH: CMEIIaHHBIN THII
pearnpoBaHus c BBIPa)KCHHBIMHU yepTaMmu
MIN30UIHOCTH, CHIXKEHHEM SMONMOHAILHOTO (DOHA,
YPOBHS OOy X IeHUH u OOIIUTEIEHOCTH,
000COOJIEHHO JIMYHOCTHAsI MO3UIMS, CKIOHHOCTh K
pa3iyMbsiM TIpEeBAJIMPYIOIEH HaJ 4YyBCTBaMH U
JIeATEIBHOM ~ AaKTUBHOCTBbIO.  bBoOsbHBIE  IpymIbl
CpaBHEHUss B OoJbLIeH CTENEHM CKIOHHBI K
NPOSIBJICHUSIM CTEHUYHOCTH, POTECTHBIM SIBIICHUSM,
HOHKOH(OPMHU3MY,  HMMIIYJIbCUBHOCTH.  AHaiu3
pesynbratoB YCK nokasai, 4To B OCHOBHOH rpymnme
OTMEYaeTcsl HHU3KMH  ypOBEHb  CYOBEKTHBHOTO
KOHTPOJISI B oOyacTsAX oOmeld WHTEepHAIbHOCTH,
WHTEPHAJbHOCTH HEy/lad M I[POM3BOACTBEHHBIX
OTHOIIEGHWH, B TPYNIE CPaBHEHUS — CPEAHUH
YpOBeHb CYOBEKTHBHOI'O KOHTPOJII B 0OO0JACTAX
o011eif MHTEePHAIBHOCTH, HHTEPHAIBHOCTH HEylau H
MPOU3BOJICTBEHHBIX OTHOUICHHH. 3aBUCHMBIM OT
ONMOWJ/IOB OCHOBHOI TpPYIIIbl XapaKTEPHBI YEPThI
SKCTEPHATBEHOCTH. Ynorpebnenue HapKOTHKA
chopMUpOBaIO Yy  ITHX  OOJBHBIX  YYBCTBO
0eCrOMOIIIHOCTH, IOTPeOHOCT, B 3a00Te, OIeKe

okpyxkatomux. Oco0yr0 3HAYUMOCTH NPHOOPETAIOT
HEOOXOIUMOCTh OOeperanusi CBOEH COLMANBHOU
MO3WIHH. 3aBUCHMEBIE OT ONHOHAOB pPaHUMEI,
YYBCTBUTEIbHBI, 3aBUCHUMBI OT MHCHHUS JPYTUX, C
HU3KOM  aNanTHBHOCTBIO M CTPAaxoM  mepen
TpyAHOCTAMHU. VIMeeT MECTO MOTHUBAIMs W30eTaHUs
HEyJaud TMPH JOCTaTOYHO PHUTHIHBIX YCTaHOBKAX.
HNx gesapmamranms MOKET OBITH  CBsi3aHA  CO
CTPECCOBBIMU CUTYAIFSIMA U OTPaKaTh MPOSIBICHUS
BPEMECHHOW ajmanTWBHOW peaknuu. OHa MOXKET
CBUJETENbCTBOBATh O HEYCTOMYMBON JINYHOCTHOM

HHTETrpauu M OTpaXaTb  IATOJIOTHYECKHE
W3MCHEHHUS  JINYHOCTH. I'pynme  cpaBHeHHA
xapakTepHbl cpename 3HaueHuss YCK, dro B
JKMU3HEHHBIX  CUTyallUsIX  MOXET  IPOSBIATHCS

CPaBHUTEIBHON YJOBJIETBOPEHHOCTBIO KadeCTBOM
CcBOEH JKM3HM. ApanTanus OONBHBIX K HOBBIM
ycnoBuAM  cpefHsis. OTCyTCTBYyeT TeHISHIMSA K
JOMUHHPOBAHUIO. B JHYHOCTHO  3HAYMMBIX
CHUTyallUsX BO3MOXKHO NMPHUHATHE ITUMHU JTUYHOCTIMHU
OTBETCTBEHHOCTH Ha ce0d, HO TpH IOSBICHUH
¢dpycTpupyoneld CHTyallid BO3MOXEH YyXOA OT
pemenust mpobaeM. B 1ienom, OHH pyKOBOJCTBYIOTCS
BHYTPEHHUMH 00y X ICHUSIMH, TIPOSIBIISIS
HMHTEPHAIBLHOCTh WIIH 9KCTEPHAIBHOCTh B
3aBUCHMOCTH OT CHTyalluid. Bce 3TH BapHaHTHI
O00bEAMHIET ONpEJEICHHBIA THII Je3aJanTaluy,
HWHAWBUIYaNbHO-TUYHOCTHBII CTUIIb MEPEKUBAHUN U
OIpe/ieJIeHHbIE METOABI 3amuThl. TakuMm 00pa3om,
COBOKYIIHOCTh IICHXOJIOTHYECKHX [OKa3aTeled Hu
HalIM4he KOMOPOMIHON TMAaTONOTHH OmpeAesnseT
3aBUCHMOCTDh MEXIY COMAaTHYECKHM PacCcTPOWCTBOM
1 YPOBHEM CyOBEKTHBHOTO KOHTPOJISL.

B xone mpoBENEHHOTO WHCCIENOBAaHUS HAMHU
n3ydyeHa WHTEHCHBHOCTb CHCTEMHOTO
OKHCJINTETIBHOTO ~ cTpecca Yy  OONBHBIX  C
3aBUCHMOCTBIO OT ONHOMWJIOB. AHAJIN3 TOIYyYEHHBIX
JAHHBIX ITO3BOJIJI YCTAaHOBHUTH, YTO MHTEHCHBHOCTH
reHepaluy akTHBHBIX (Gopm kuciopoga (ADK) B
KpPOBH y 0OCIIEJOBaHHBIX MAI[IEHTOB M3MEHSCTCS B
IMIMPOKUX TIpelieNaX M BO3PACTaeT C yBEIHYECHHEM
JUINTENIBHOCTH ~ HApKOTHU3aLMM,  IPUCOCAMHEHHS
HOPaKEeHUS MeYeHU B BHIC TOKCHKO-
nHpeKunoHHOro remarura. Tak, y OONBHBIX C
3aBUCHMOCTBIO OT OIMOWAOB 0€3 CcoMaTHYecKoi
OTATOLICHHOCTH HMEETCSI YMEPEHHO BbIpasKeHHasI
sHpotokcemus (yemmuenune CMII B 3 pasa) u
OKHCIUTENbHEI cTpecc (yBemuuenue MJIA B 2,6
pa3a) Ha (pOHE CHWKEHMs aKTHMBHOCTH KaTajia3bl B
1,5 pa3a mo CpaBHEHHIO C KOHTpOJIEM, TOTJa Kak y
OONBHBIX C 3aBHCHMOCTBIO OT ONHOHAOB C
KOMOpPOUIHON TATOJIOTHEH CHI)KEHHE aKTUBHOCTH
Karana3bl Ha0JIo1an0ch B 3,5 pasa, a ypoeHb MJIA
n CMII mpespimanu koHTposs B 5,0 m 5,5 pasa
COOTBETCTBEHHO (Tabu.1).
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Tabauna 1
HHTEeHCMBHOCTD reHepallui aKTHBHBIX (POPM KHCJI0PO/a B KPOBH 00C/1€J0BAHHBIX MALUEHTOB.
Karana3sa,
I'pynna 60JabHBIX MJA CMIl mmoab H202 / MutH. 3puT
Py HMOJIb /MTI OeJIka*MHH E/mr OeJika Z*MZHH -9p
KontponbHas rpymnmna 0,51+0,09 0,021+0,001 40,1+1,7
OcHOBHas rpymmna 1,31+0,10%* 0,063+0,009* 26,9+1,1*
I'pynmna cpaBHEHUS 2,61+0,13%* ** 0,109+0,012* ** 11,6 £0,9* **

Ipumeyanue. * - docmosepno no omuouwtenuio x xKowmpomo, P< 0,05; ** docmosepno ommocumenvho

onumenvHocmu Hapkomusayuu 0o 1 2ooa.

Taxum obpazom, npu XPOHUYECKOU
WHTOKCHUKAllUU ONHATaMHU Pa3BUBAETCS CUCTEMHBIN
OKHCIIUTEJIbHBII CTpEeCC C aKTUBHBIM BOBJICYEHUEM
MEYEHH. [lonyueHHsle HaMu pe3yabTaThI
CBUIETEIBCTBYIOT O  BIMSHUM Ha  YpPOBEHb
OKUCJIUTEIBHOIO CTpecca B KPOBH IPHU ONUHHON

HapKOMAaHWU  JIUTENBHOCTH  HApKOTH3allUU H
COIIYTCTBYIOLIETO el MOpa’KEHUs MIEYEHHU.
Iopaxenue Me4YEeHU CKYJIHO MPOSBIAETCS
KIIMHUYECKH, OJIHAKO 0 (YHKIIMOHATEHOM
MOPaXKCHUU renaToLuTOB CBUJETEIILCTBYET
CUCTEMHBI  OKCHUJIUTENIBHBIM  CTpEcC, KOTOPBIH

pa3BUBaeTCi IpPU HCUEPIAaHUHM aHTHOKCHJIAHTHOM
MOIITHOCTH OpraHu3Ma U JEN0 aHTHOKCHJIAHTOB B
TICYCHHU.

OO0cyxaast TOTy9YeHHBIE JaHHBIC, OTMETHM, YTO
JUIOTIEPOKCHIANNS U OKUCIHTENbHAS JIeTpaIallis
oenkoB monx neiictBuem A®K BHOcHUT BKIIag B
(hYHKIMOHHPOBAaHUE ONHOUIHBIX PEIENTOPOB H
peamm3anmo dpdekra ommonmoB. Kak mokazamm
HaIlld HaOJIIOIeHNUs, OKUCIUTENIBHBIH CTPECC B KPOBH
COIIPOBOKJAETCS AHIAOTEHHONW WHTOKCHUKAUUEH, T.K.
B3aumoyieiicteue AOK ¢ Moiiekysiamu OenKkoBOH H
JMITUIHOM TPHUPOJIBI TPUBOAUT K 0Opa30BaHUIO
HU3KOMOJIEKYIApHBIX MpoaykToB (Mr< 5000 [la),
oOnafaromux TokcudeckuM aerictsueMm — CMIL

OmHUM W3 BaXHEHIINX HEOIATOIPUSATHBIX
HETaTHUBHBIX TTOCTIEICTBHIA XPOHHYECKOH
HapKOTH3allMM OMHAaTaMHu sBIsSETC  (u3ndecKas
3aBHCUMOCTh, TIPOSIBISIOMIASACA —CHEIHU(PHICCKIMH
MOBEJCHUYCCKUMH  HApYIICHUSIMH, ¥ KaKk ee
CIIEZICTBHE — pa3BUTHE AaOCTHHEHTHOTO CHHIPOMA.
Ha Teuenne aGCTHHEHTHOTO CHHIPOMA CYIIECTBEHHO
BIIMAIOT XapakTepHble JUIsi ONMUHHON HApKOMaHUHU
COMAaTHYECKHE PACCTPONCTBA — TeMaTOTOKCHYHOCTH
1 IMMYHOAE(UITUT.

Tak, coriacHO HAamIUM MJaHHBIM, B TIEPHOJ
BO3JIepKaHUs OT HAPKOTHKOB y OOJIbHBIX ONUITHOM
HapKOMaHue#l ObUIM  BBISABICHBI  a(EKTHBHBIC,
UeaTOpHbIE, IOBEACHYECKHE U  BEreTaTUBHBIE

KOMITOHEHTHI MaTOJIOTUYECKOTO BIICUCHUS,
aKTyaJu3alus KOTOPBIX OTIIMYaIach
BapHabeIbHOCThIO,  MApOKCU3MAJIBHOCTBIO WM

BOJHOOOpAa3HOCTBIO, a XapakTep ObUT  TPSIMO
TIPOTUBOIIONOXKEH ACHCTBUIO ONMUHHBIX HAPKOTHKOB.
OTMeTHM, 9TO TCHXONATOIOTHYECKHE KOMITOHCHTBI
OTIEpEeXXaIi COMAaTOBETCTAaTUBHBIC TPOSBICHHA. Y
JHI[ C MTOCTAOCTUHEHTHBIM COCTOSIHUEM, JJIMBIIEMCS
Goniee 3 Hexenb, MapaMeTp OKHCIUTEIBHOTO cTpecca
— ypoBerb MJIA 6wt mocToBepHO Bbitre (P<0,05),
YeM y JIHIL C TPOJOIDKUTENHHOCTBI0 a0CTHHEHTHOTO
cuHapoMa MeHee 3 Hejenb, coctaBuB 2,20+0,49 u
1,440,18 aMOIB/MI 6eTKa*MUH COOTBETCTBEHHO.

Taxkum o0pazom, 0COOEHHOCTBIO
OMOXMMHYECKUX HApYIICHUH romMeocTasa y OONbHBIX
C 3aBUCHMOCTBIO OT OITMOWJIOB SIBIISICTCSl Pa3sBHUTHE
ycuiienust reHepaunn A®K B kpoBu, cienctBuem
Yero SBISETCS Ppa3BUTHE O3HAOTOKCEMHUH B BHAY
HaKOIUICHHSI TIPOJYKTOB JAErpajaliiil MaKpOMOJIEKYI
OCTKOBOH W JHMMUAHON MPHPOIBL. BeposTHO, CTOJID
pa3suTenbHOE YBENWYCHHE H3YYCHHBIX IapaMeTpoB
SBUJIOCh CJIEJCTBHEM HEAOCTATOYHOCTH 3alUTHOU
CHCTeMBI,  BKIIIOHalolleil  kak  QepMeHTB ¢
AQHTUIIEPOKCHUIHBIM u AQHTHPaIUKAIbHBIM
MEXaHU3MOM JEWUCTBHS, TaK U PpE3epB JKUPO- H
BOJIOPACTBOPUMBIX OHOAHTHOKCHJIAHTOB B IICYCHH
[11,15]. DHAOreHHast UHTOKCHUKAIUSI u
OKHCJINTEIbHBI CTPECcC CBA3aHBI U C MOpPaKCHUEM
MICYCHH, OHU BIMSIOT Ha TEUCHHE aOCTHHEHTHOTO
CHHIpPOMa, T.K. y OOJBHBIX C BBICOKHM YPOBHEM
MJIA u CMII aOcTHHEHINS TPOTEKaNa JUIUTeIbHEe
U TsDKeIee.

Heo6xonmnmMo OTMETHTH, YTO HAIIH Pe3yJIbTATHI
HCCIICTOBAHUSA COCTOSIHHS AQHTHOKCUIAHTHOMN
CHCTEMBI y OONBHBIX C 3aBHCHMOCTBIO OT OIHOWIOB
CBHUJICTENIECTBYIOT 00 YrHETEHHH (HDepPMEHTATHBHOTO
3BEHA aHTHOKCHJIAHTHOM 3alIUTH U HEOOXOIUMOCTH

BKJIFOUCHHS IpenapaTos, o0J1aiaronmx
AQHTUOKCHJIQHTHBIMH ~ CBOMCTBaMHM TIPH  JIEYCHUH
JaHHOM  kareropuu  OoxnbHBIX.  Kynumposanue
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OKHCIIMTENIBHOTO  CTpecca  HEoOXOomuMO s
HOpMaJIH3aluH MeMOpPaHO-IeCTPYKTHBHBIX
IPOLIECCOB B OpPraHU3ME, B IIEPBYIO OYepelb, B MO3re
U TEYEeHH, YTO O0ECHeYHT aJeKBaTHOCTh (a He
M3BPAIlEHHOCTh) MeTabo0JIM3Ma B MHKPOCOMAIBHOM

OKHCIIMTEIIbHOM CHUCTEMC npenaparos,
HCIOJIb3YEMbIX B JICHCHUMW — QaHTHUIACIIPECCAHTOB,
HeﬁpOHeHTHKOB u Aap., OINTUMUBUPYET

MOCTHAPKOTHIECKYIO JAETOKCHKAIIHIO, YTO IMO3BOJHT
YKOPOTUTHh TEUYEeHHE aOCTHMHEHTHOTO CHHApPOMAa M
CHH3UTD €T0 TIKECTb.

BriBOaBI.

1. Hamnune KOMOPOUIHO IIATOJIOTHHA
CIOCOOCTBYET pa3BUTHIO CpelHEH CTEemeHH W
TSOKETBIX  (OPM  MATONIOTHYECKOTO BICUCHHUS K
HapKOTUKY (p<0,05), U3MEHSET XapakTep
HApKOTHYECKOTO ONBSHEHHUS C MpeodiiaaHueM
Tocku (25,5%) u aucopUUECKHX PacCTPOMCTB
(17,4%), a TakkKe CYMUUJAIBHBIX TEHICHIIHIA
JIeMOHCTpaTHBHOTO Xapakrepa (7,6%).

2. COBOKYITHOCTh KIHMHHKO-TICHXOJIOTHICCKUX
Mokaszareield W Halumdue KOMOPOWIHOHM IMaTOJIOTHH
OTpeneNseT 3aBUCHMOCTh MEXKIYy COMATHYCCKIM
paccTpoiCTBOM, JIMYHOCTHBIM TIPO(HIEM H YPOBHEM
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ULTRASOUND IN THE DETERMINATION CESIUM AND CESIUM-137
IN HIGHLY WATERS, BRINE AND SALT

Abstract: Studied the use of ultrasound in the determination of cesium in the highly mineralized waters, brines
and salt: to convert the compounds of cesium in coprecipitated form and to intensify concentration in the co-
precipitation of cupric ferrocyanide. Experimentally determine the factors intensifying exposure to ultrasound.
Developed an express method of determination of cesium and cesium - 137. The detection limit of cesium - 2 « 10-
8%, cesium-137 - [ « 10 -13 Ku / kg.
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YJIbTPA3BYK B OITPEJIEJIEHUH NE3UA U E3UA-137 B BBICOKOMUHEPAJIN30BAHHBIX
BOJIAX, PACCOJIAX M TIOBAPEHHOM COJIA

Annomayusn:. V3yuyeno npumenenue Yibmpaseyka npu ONpeoeieHuu yezus 6 6blCOKOMUHEPANU308AHHBIX
600aX, paAcconax u NOBAPEHHOU coau: OJid Nepesood COeOUHeHUU ye3us 8 coocaxcoaemvie hopmvl u O
UHMEHCUUKAYUYU — KOHYEHMPUPOBAHUSA — COOCANCOCHUEM HA  2eKcayuanogeppame  O08YX6ANEHMHOU Meou.
DKCnepumMeHmanbHo  YCMaHognenvl  onpedensiouue  Gakmopbvi unmeHcuguyupyiowezo  8030elicmeus
yavmpaseyka. Paspabomana sxcnpeccnas memoouka onpedenenusi yezus u yesus - 137. [Ipeden obuapysicenus
yesuss - 2°10-8 %, yeszun-137 - 110 -13 Ku/ke.

Knrouesvie cnosa: ynompassyk, paccon, yesuti-137, eekcayuanogeppam 08yXeaieHmHou meou.

Beenenue. Ilpsmoe ompeneneHue 1e3uss u uyscTBUTENBbHOCTRIO (10710 Ku/kr), 115 onpenesnenus
ue3us-137 B Bojax, pacconax U MOBapeHHOM COJH C ue3us-137  OrpaHM4E€HO  BBICOKOM  CTOMMOCTBIO
HCIOJIb30BaHUEM Jaxe TaKUX anmapatypel W OOJBIIOW IMOTPENIHOCTBIO aHAJIN3a
BBICOKOYYBCTBUTEIBHBIX METOJIOB aHalM3a Kak (6omee 50%), B TO BpeMs Kak MpPH UCIIOJHE30BAHHH
TUTAMEHHAsT aTOMHO-a0COPOIIMOHHAS CIIEKTPOMETPHS PaaMOXUMHUYECKOTO  METojAa MOTPELIHOCTh
u  OeTa-CHEKTpOMETpHs  HE  MPEICTaBIsACTCS orpejiesieHust cocramisieT Bcero smmib 10 % [1, 2].
BO3MOXHBIM B BBUAY HMX  HE3HAYUTEIHLHOTO B cBs3u ¢ yeMm, MPUMEHSIOT PEABAPUTEIHHO €
COZIepKaHUS B aHATM3UPYEMbIX 00bekTax [1, 2]. KOHIIGHTPHPOBaHMUE, B Ka4eCTBE KOTOPOro Hambojee

IIpumenenwne raMmma-CreKTpOMETPHH, enecoodpa3sHo  WCIONB30BAHWE  COPOIMH  FITH
obnamaromed JKCIPECCHOCTHI0O W JJOCTATOYHOM coocaxnaeHus [3, 4].
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[Iprumenerne copOmuM Ha CHHTETHYECKUX
HOHMTaX  TpeOyeT  3HAYUTENHBHOTO KOJHYECTBA
pornToB 7-10 T Ha 1 gaM%, d4rO BBI3BIBaET
HEOOXOAUMOCTh BO H30€XKaHUE CAMOIIOTJIOIIEHHUS U
camopaccessHus OeTa-H3ITyde-HuUs MPH OMPeCIICHIH
nesusa-137, HCIIOJIb30BaTh JIOTIOJTHUTENHLHOE
BBIZICTICHUE Le3usi-137 Ha HOCUTENE -IBOWMHOM COJIH
HOJUIOB CYPbMBI W LE3Ws, YTO 3HAYUTEIILHO
YCIOXKHACT aHalu3 W JeNaeT HEBO3MOKHBIM
oTIpeNieNIeHre BaJlOBOTO 1e3us [5, 6].

Ha xoHIeHTpHpOBaHWE INE3USI COOCAXKICHHUEM
Ha  HEOPTaHMYECKHUX KOJUIEKTOpaX, B YAaCTHOCTH
kapOoOHaTe KaJbIHA U CyIb(are Oapus MelIaomee
BIIMSTHHE OKa3bIBAEeT XJIOPU HATpHUA B
koHUeHTpauu cebuue 30 r/am® [4].

KoHreHTprpoBaHue COOCaXKICHUEM Ha
reTePOIOIHCOSTHHEHHUSX, HampuMep, Ha
thochoprOMONTHOICHOBO KHCJIOTE WK
Boib(pamodocdare AMMOHUS Tpebyer

3HAYUTEIIBHBIX KOJHMYECTB KOJUIEKTOpa, Oonee 10

MMOJIB/IM® U KPOME, TOTO Ha CTENEHb COOCAKIEHHS
MEIIAONIee BIMSIHUE OKAa3bIBAlOT MOHBI HATPHUS B
koHueHTpauu Oonee 0,1 wmonw/am®.  TIponecc
OTJEJIEHHs OCAJIKOB COJICH TeTepONOINCOeINHEHUH
YCIIO)KHEH BCJIEACTBUE TOTO, YTO YAaCTHIBI COPOCHTA
KpaliHe IIJIOXO OTCTaMBalOTCI W (QUIBTPYIOTCH,
LEeHTpU(YTUpPOBaHNE 3aTPYIHEHO BBUAY OOJBIINX
00BeMOB pacTBOpPOB [6].

Jus cooocaxneHus nesws-137 mpu aHanmmse
MIUIIEBBIX TPOAYKTOB MCHOIB3YIOTCS (heppOLHaHUIbI
HUKens win kobambra [1], mpm ananmmse MopcKoit
BoAbI - (eppoumanun mMenu [2]. OmHAKo, CTENCHB
n3BIedeHus 1e3us-137 ve npessimana 92 %.

Ile3nit B pacTBOpax HOBAPEHHOW  COJH,
paccojax ¥ BBICOKOMHHEPAJIM30BAaHHBIX BOJax
HaXOJUTCS B CBA3aHHOH (hopMe, MPEenMyIeCTBEHHO
C TYMHUHOBBIMH )44 q)yHI)BOKI/ICJ'IOTaMI/I, qTO
3aTpyHIET ero KOJIMYECTBEHHOE
KOHLIEHTPUPOBaHUE COpOLME M COOCaXICHUEM
(tabm.1) [1].

Taoauna 1
Pe3yabTaTsl onpeneneHus He3us.
Haiineno Cs - 10-7, % / Sr(p=0,95, n=6)
CcVv3
CcVv3 CcVv3 00paboTKoH
BreeHo C xunsyeHnemM CcVv3 00paboTKoii 00paboTKoH 22 k[, 2
OOBeKT n c 00paboTKoi 22 k', 2 22 kI, 7 Bt/cM?, 2 MuH
Cs, bes 2 2
aHaIM3a 7 nepcyibpaTom 22 k[, 7 Br/em?, 2 mun Br/cm?, 3 B
-107% | obpaboTku 2
aMMOHUS B Br/em?, 3 B MHH [pH TIPUCYTCTBUH
KHCIION cpenie MUH NPUCYTCTBUU | HACBILEHUU H202mpn
H202 mpoObl CO2 | HACHIICHHH U
po6s1 CO2
TloBapennas 0 - - - - - -
coinp I'TI
2,00 2,07 /0,03 1,76 /0,09 1,86 /0,06 1,90 /0,05 1,87 /0,07 2,06 /0,05
«ApTemMcoib»
Hosapennas 0 4,26 /0,03 8,97 /0,08 9,26 /0,05 9,31 /0,05 4,29 /0,06 5,31 /0,05
coib ['enny.
cone3aBos 2,00 6,11 /0,04 10,45/0,09 11,19/0,06 11,29/0,06 6,19/0,06 7,27/0,06
TToBapennas 0 4,26 /0,03 8,76 /0,08 4,35 /0,05 9,31 /0,05 4,29 /0,06 5,31 /0,05
conb ['ennu.
conesaBo* 2,00 6,11 /0,04 10,58/0,09 6,29/0,06 11,29/0,06 6,19/0,06 7,27/0,06
Paccon, 0 3,81/0,04 9,43 /0,09 9,66 /0,06 9,68 /0,06 3,96 /0,06 5,76 /0,06
CnapsiHCKUI
COJIE3aBOA 2,00 5,75 /0,03 11,55/0,08 11,70/0,07 11,73/0,07 6,01/0,07 7,88/0,07
Bona, 0 1,88 /0,05 6,04 /0,09 6,34 /0,06 6,46 /0,06 2,06 /0,06 2,76 /0,06
Cusari,
paiion ['enu. 2,00 4,01 /0,04 7,85 /0,08 8,43/0,07 8,59/0,07 3,09/0,07 4,81/0,07
cone3aBosia

* ¢ paIuoOIPOTEKTOPOM

s mepeBoma METaUIOB B HOHHBIE (HOPMBI
WCTIONB3YETCS  KUMSTYCHWE  pPacTBOPOB Mpod B
Teuenue 40 MUH C CHIBHBIMH OKHCIUTEISIMU
(HzSO4-(N H4)25203, HNO3z, HS0s-KMnQO4, uro
YAJIMHSIET U YCJIOXKHSET aHallu3, YBEIHYMBAET PHUCK
3arps3HEHUS] PACTBOPOB MPOO MPHUMECSMH LE3Us U3
UCIIOJIb3YEMbIX peareHTos [1].

ITpn ananu3e moBapeHHOH conu Al epeBona
COCIMHEHUH CBUHIIA, MU, KaIMUs, PTYTH, [IUHKA H
MBIIIbSIKA B COOCaXIaeMmble (GOpMBI W JUIA
HMHTCHCU(UKAIIH KOHIIEHTPUPOBAHUS
COOCaKIECHHEM HCHOJb3YyEeTCs BO37eHCTBUE
yabTpa3Byka (¥Y3), 4To CIOcoOCTBYET HOBBIICHHIO
SKCHPECCHOCTH, UYYBCTBUTEIBHOCTU U YIYYIICHHIO
METPOJIOTHYECKUX XapaKTePUCTHK aHanm3a [1].
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Hempto  paboTel  ABISETCS  HMCCIIEOBaHUE OMINCTHILTUPOBAHHYIO BOIY " PCaKTUBEI

BO3MOYKHOCTH HCITOJIB30BaHUS BO3AEHCTBUAS Y3 I
MepeBo/la COCTUHEHUH I[e3us B COOCaKIaeMbIe
(hopMBI, a TaKkKe I UHTCHCHU(DHKAIMU MPOIIECCOB
KOHIEHTPUPOBAHUS LE3US.

JKcnepuMeHTATbHAS 9aCTh. Banosoe
coJiepKaHue ne3us ONpeaeIsn aTOMHO-
SMUCCHOHHBIM METOJIOM B IIJJaMEHH «alleTHIICH-
BO3AyX» TMpU JUIMHE BOJHBL 852 HM Ha
cnektpomerpe AAS-3  (I'epmanms). Ilesmii-137

ompenemsy Ha 6era-paxgnomerpe Py6-011IT (Poccus)
¢ nerektopom BJIXKB-06I1 (Poccus). Y3 o06paboTky

pacTBOPOB  TPOBOAWIA  C  HCIOJIB30BAHHEM
MOICPHU3HPOBAHHOTO VIBTPa3ByKOBOTO
JUcrepraTopa Y3/1H-1M c HabOpoOM
MarHUTOCTPUKIIMOHHBIX u3nyyarenei,
NO3BOJSIIOIIMX ~ BECTH  00paboTKy  pacTBOpOB

yactoTou 15-47 k', mHTEHCUBHOCTHIO OT 0,5 110 25
Br/cm?. Jlna OTHeNeHUs OCAJKOB OT pacTBOpa
ucnonp3oBanu nentpudpyry T-23 (6000 o6/mum).
OnbIThl TPOBOJMINCH B PEaKTOPE C BOJSIHOM
py6arukoii mpu Temneparype (20+1) °C. Ipumensnu

KBaTU(pUKAIIMA HE HIDKE X.4. VIHTeHCHBHOCTH Y3
OTIpPEeNeISII  PacUeTHBIM H  JKCIEPUMEHTAIbHBIM
meroaamu [1].

AHanu3upyemble pacTBOPBI MOBAPEHHOHN coyu
oOpabateiBamn Y3  4acTOTOi 18-44  xI'm,
UHTEHCHBHOCTBIO  4-15 Br/cM® B TeueHue
Bpemenu 0,5-5,0 MuH. B mnomyyeHHOM pacTBOpe
yCTaHaBIHNBAIH coliepKaHne [e3usi aTOMHO-
SMHUCCHOHHBIM METOJIOM IIOCJIC BBIACICHHUA IIC3HA
COOCaKACHUEM Ha rexcanuaHodeppare
IBYXBaJIeHTHOH Menu [4]. [Ipudem, [iT TOBBIICHAS
YyBCTBUTEIHHOCTH oTIpeieIeHus es3us, B
AHATM3UPYEMBIl PacTBOP BBOIWIN XJIOPUJI HATPHS
10 30 r/am3, cornacHo peKOMeHIalUi TPUBEIEHHBIX
B[1].

Pe3yabTaThl M MX 00cy:xkaeHHe. B pesynbraTe
OTBITOB  YCTaHOBJICHO, 4TO  ONTUMAJbHBIMU
napamerpamu Y3 sBIAOTCSA: dactoTa 18-44 kI,
UHTEHCUBHOCTH Gonee 7 Br/cM? B TeueHHe BpeMeHM
6onee 3 muH (Tabdm.2).

Tab6auna 2

BiusiHue napaMeTpoB yJbTPa3ByKa Ha CTelleHb Pa3pyLICHUs] OPraHMYeCKHX COeTMHeHMIl 1e3us.

HUntencuBuocth | CremneHb Yacrorta V3, | Crenenn Bpewms Boza. Y3, | Ctenenb
V3, Br/em? pa3pylLieHus k' paspyLieHus MUH. paspyleHus
opr. coen. Cs, % opr. coen. Cs, % opr. coex. Cs, %
4 67 15 95 0,5 84
5 85 18 98 1 93
6 94 20 98 2 96
7 98 44 98 3 99
8 98 45 96 4 99
9 98 47 94 5 99

OpnHako, MpU aHalM3e TOBAapeHHOHW COMU C
pamuonporekropoM (coxepkanue Fes[Fe(CN)gls -
1%), mepeBoma 1E3Usl B COOCaKmAaeMbie (HOPMBI
BO3JEUCTBUEM TOJIBKO OJTHOTO V3, Haxe

MHTEHCUBHOCTBIO 15 Br/cM? pocTuub He yaaercs

BOJIOpPOJIa M a30THOM KUCIOTHI (1:1) 1 cmecH a30THOM
u comsHo kucioT (1:3), pekoMeHAyeMbIX Jist
UHTEHCU(HUKALUK TPOOOIOATOTOBKH BO3/ICHCTBUEM

MHUKpOBOIHOBOTO obOmydyenus [8]. Kak crexyer w3
Tabm.3, MOJMOKUTEIBHEIH dPPEKT HaOIFOmaNCS IpH

(Tabm.1). B cBs3M ¢ yeM, U3y4eHO BellCHHE Iporecca BEJICHWM  Tpollecca B TPHCYTCTBUH  BCEX
B TIPHCYTCTBUU OKHUCIIUTEIIEH. B kauectBe BEIIIICTIPUBEICHHBIX OKHCIUTEICH.
OKHUCJIMTENEH U3y4eHO AeMCTBHE a30THOW KHCIOTHI,
nepekucu  Bogopona (30%), cmecH TepeKHucH
Ta6auna 3
Biansinue oKHCJIHTEIeH HA CTeNeHb U3BJIeYeHNs Ie3H.
06 Haiineno Cs - 10-7, % / Sr(p=0,95, n=6)
PEKT anamsa Be3 OKHCIIHT. HNO; H.0, HNO3z+H,0, | HNOs+HCI
[oBapenHas conb I'eHud. cone3aBon 4,26 /0,03 9,29/0,05 | 9,31/0,05 9,39/0,06 9,36/0,06
T[oBapenHast conb ['eHud. cone3aBoa™ 4,26 /0,03 9,31/0,06 | 9,31/0,05 9,37/0,06 9,35/0,06
Paccou, ClaBSHCKHI COJIE3aBO 3,81/0,04 9,71/0,06 | 9,68/0,06 9,74/0,07 9,70/0,07
Bopa, Csam, paiion Terra. 1,88 /0,05 6,42/0,06 | 6,46/0,06 | 6,51/0,07 6,44/0,07
cojiesaBoaa

* ¢ paIuoOIPOTEKTOPOM
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Ipu 5TOM, A KOITMYECTBEHHOTO H3BIICYCHHS B OINITHMAJBHBIX YCIIOBHAX CTCIICHb
ne3us neoobxomumo Ha 1 amd pacTtBopa TpoOHl HE COOCaXKIeHMs 1e3ust pocturaer 92 % wu ee He
menee 10 cm® a30THOM KHCIOTEI Wn 5 cM® nepekucu ylaeTcsi IOBBICUTH  YBEIMYCHUEM  KOJHMYECTBA
BOJIOPO/Ia WJIM TaKoe »JK€ KOJIMYECTBO  CMECH KOJUIEKTOpa W BpPEMEHHM KOHTAaKTa ocajka «C
MEPEeKUCH BOJIOPOZAA M a30THOW KHCJIOTHI MIIM CMECH pactBopom [4].
a30THOM M cojsgHOW Kucior. TakuMm  oOpasom, Jns  TOBBIIEHUS  CTENEHH  COOCAXKICHUS
ONTHMAJIBHBIM  SIBJISETCS ~ BBEJICHHE  IEPEKUCH HCIIOJIb30BAHO Bo3zeiicteue  Y3. [lapamerpsr
Bomopona. Mcmonp3oBaHme Bo3feicTBUS Y3 B yineTpa3Byka: yactota 20-44 kI, ”HHTEHCUBHOCTD 2
NPUCYTCTBHUH  TEPEKHUCH  BOXOpPOIA  ITO3BOJSET Bt/cm?, Bpems BosjeifctBus 30 ¢ moabupanuch
KOJIMYECTBEHHO IEPEBECTH IIE3UH B COOCAKJacMEIC SKCIepUMeHTanbHo (Tabm.4). Ilpm 3ToM cTemeHb
¢bopMBI W yIy4IINTH METPOJIOTHYECKUE coocakZeHus nosbImaercst 10 98-99 %. KonndaectBo
XapaKTePUCTUKH aHanm3a, pH 3TOM KOJUIEKTOPA MOKET OBITH YMEHBLICHO B 5 pas.

WHTEHCUBHOCTh Y3 MOXeT OBITh YMEHBIICHA C 7 II0
2 Br/cm? (tabm.1).

Taoauna 4
Biausinne napamMeTpoB yJbTPa3ByKa Ha CTeNeHb COOCANKAEHUS 1e3Usl.
HUntencuBuocth | CremneHb Yacrorta V3, | Crenenn Bpewms Boza. Y3, | Crenenb
V3, Br/cm? COOCaXICHHUS Kl COOCaXICHUS C. COOCAXKICHUS
Cs, % Cs, % Cs, %
0,5 36 15 80 10 76
1 88 18 92 15 80
2 98 20 99 20 83
4 98 44 99 25 90
5 99 45 90 30 98
6 98 47 87 35 99

Jis yCTaHOBICHHSI OMPEACIIIIONEro (akTopa
BO3JEHCTBUS Y3 HCIOJB30BAJIM BEACHUE MpoLECcCca
B  YCIIOBHSX HEBO3MOKHOCTH TIPOTEKAHUS
3BYKOXUMHYECKUX peakUuil (HachIleHHe MpOOHI
CO2) mnpu mnocrosHHOW Temmepatype [7/]. B
pe3ynbTaTe OMBITOB YCTAHOBJICHO, MPHU  MEPEBOJE
[e3usi B COOCaxaaeMbie (HOPMBI OMPEICIISIONIIM
(akTopoM  HMHTeHCH(DUIMpPYIOIIEro JeicTBus Y3
SIBIISIETCSl TIPOTEKAaHNE 3BYKOXMMHMUYECKUX PEaKInH,
a TpH  WHTCHCUQUKAIMH  KOHIICHTPHUPOBAHHS
COOCaXKIEHUEM - mepeMelnBaiIee |
Jquctieprupyroinee neiicreue V3 (Tabdm.1).

Taxum o0pazom, YCTaHOBJICHO, 4TO
npuMeHeHne Y3 MPOOOTIOATOTOBKK  TPH
OTIpEeNeICHUN Ie3Hs B BHICOKOMHHEPATH30BAHHBIX
BOJA, paccojaXx W TOBAPEHHOW CONM TO3BOJSIET
MOBBICUTh  JKCIPECCHOCTh, CHU3UTH npenen
oOHapy>XeHUsI W  yIy4YIIUTh  METPOJOTHYECKHE
XapaKTePUCTUKU aHAJIN3A.

PazpaboTana meroamka ompeaeneHUs Ne3us U
ues3us-137 B BBICOKOMUHEPATU30BAaHHBIX BOJAX,
paccojiax u IOBapeHHOM COJIH.

Memoouka onpedenenus yesus u yesus-137 6

BbLICOKOMUHEPANUZ0BAHHBIX  600AX,  pACCONAX U
NOBAPEHHOU COTU.
Hasecky mnoBapennoir comu 100,00 r

pacTBOpAIOT B OMIUCTUINIMPOBAHHON BONE U
J0BOJAT 00beM pacTBopa a0 1000 cm3(pu ananuse
pPaccoyioB  NPWIMBAIOT  KOJHMYECTBO  paccoia,

conepkauiee 100 r xjgopuzna HaT-pus, a IpU aHAJIU3E
BBICOKOMHMHEPAIM30BaHHbLIX BojA Oepyr 1000 cm®
NpoObI BOIBI), MPUIMBAIOT 5 cM® MEpeKHcH BOIOPOIa
(30 %). OmyckaroT MarHUTOCTPUKI[MOHHBIN
W3Iy4yaTeslb U BO3ICHUCTBYIOT Y3 uactoroit 22 kI,
MHTEHCHBHOCTBIO 2 Br/cM? B TedeHne 3 MuH.
IMpumuBator 1 cm®  asorHol kucnmotel (5
mose/imM®), 2 cM3 pacTBopa MejaM a30THOKMCIION
(2 monw/am®), 3 cm® pacTBOpa (eppouuaHuIa Kamus
(2 moms/aMmd). OnycKaroT MarHUTOCTPUKIIMOHHBIH
H3llydatenb U Bo3AecTBYIOT Y3 uwacrortod 22 k'L,
HUHTEHCUBHOCTBIO 2 Br/cM? B Teuenue 30 ¢. Ocamox
oT pacTBOpa OTACNSAIOT CHU(QOHHPOBAHHEM U
neHtpudyrupoBanneM. OcaloK BBICYIIMBAIOT NPH
temneparype 50 °C,mocne  oxnakaeHus 10
KOMHATHOH TeMIepaTyphl B3BELINBAIOT, MEPEHOCAT
B KIOBeTy Oera-paguomerpa u OTIPENIEIIAIOT
AaKTUBHOCTh IIPM BPEMEHU H3MEPEHHS KOJIMYecTBa
umnynscoB B TedeHne 100 c. Jlns ompeneneHus
BaJIOBOTO COJEPIKAHUS IIE3Ms OCATOK PAaCTBOPSIOT B
6 cm3 consHoi kucnotsl (1:1) mpu  HarpeBaHwmwy,
npumBatoT 1,5 cm® pacTopa xiopuja Hatpus u
pa30aBisAOT OMAMCTHIUIMPOBAHHOW Bomod mo 10
cm®.,  OmnpeselieHHe BeAYT ATOMHO-3MHCCHOHHBIM
METOJIOM TMpU JJIMHE BOJHBI 852 HM B MIaMeHH
aleTUIEeH-BO3yX.

Ipenen obuapyxenus nesus - 2-10° %, uesns-

137 - 1-10BKu/kr.
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[IpaBrIEHOCTE ONpeIeIeHHs Le3Usl IPOBEPSIIH
METOZOM J00aBOK Ha pacTBOpax Mpod MOBapeHHOU
COJNIM, paccoiaXx H  BBICOKOMHHEPAIM30BaHHBIX
Bojax (Tadu.l).

[IpaBunpHOCTE  ompenmeneHuss mesus -137
MPOBEPSUTH, CPABHUBAS MOJYYCHHBIC PE3YNbTATHI C
pe3ysibTatamu raMma-creKTpaabHOTO aHaau3a
(tabm. 5).

Taoauna 5

PeByJIl)TaTBI onmpeacJacHus [Ie3I/Iﬂ'137 p33p260TaHHLIM U raMmmMma-CrieKTpajJbHbIM METOAAMMU.

Haiineno nesus-137, br/kr(n=6, p=0,95)
OO0BeKT aHaIm3a
I'amMa-CrieKTpaibHBIM METO/I. Pa3paboTaHHbIM METO/I.
IoBapennas conb I'TI «ApTremconb» 4,59+ 0,56 4,81+ 0,33
[ToBapennas conb ['ennu. conesaBon 12,95+ 1,63 13,51+ 0,93
Paccou, CriaBssHCKHIA COI€3aBO/T 23,05+ 3,96 2457+ 1,78
Bona, Cua, paiion I'enuu. cone3aBoaa 43,11+ 5,25 42,81+ 2,92

BeiBoabl. M3ydyeHo npumeneHue Y3  mpu
OTIpEZICTICHNH Ie3Us B BBHICOKOMHHEPATH30BAHHBIX
BOJIaX, Paccoiax M IMOBapeHHOW CONM: I NEPEeBOAA
COEIMHEHUH 1Ie3Ms B COOCaKAaeMble (OPMBI M I

UHTCHCH(HKALN KOHLICHTPHPOBAHHS
COOCaXKICHUEM Ha rexcanuaHodeppare
HByXBaJ’IeHTHOﬁ Meau. 9KCHepI/IMeHTaHLHO

YCTaHOBJICHO, 4YTO  OIpejeNdiomuM  (akTopoM
MHTEHCU(HUIUPYIOUIET0  BO3/ACHCTBUS Y3 mpu
HepeBoJie 1e3Us B coocaxaaeMble (DOPMBI SBIACTCS
NPOTEKAHNE 3BYKOXMMHUYECKUX pEaKUUH, a MpH
MHTCHCH(HUKANT KOHIICHTPUPOBaHUs
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1. Introduction

Mathematical modeling is frequently used in
many knowledge-intensive industries, such as
machine and instrumentation engineering.
Continuous development of these industries requires
highly qualified experts with necessary skills who are
able to address any arising research and engineering
challenges by rational application of mathematical
modeling. In this context, it is critical to teach the
basics of mathematical modeling focused on
studying advanced methods of building mathematical
models, ways of quantitative and qualitative analysis
of mathematical models, methods of rational use of
mathematical modeling in  machine and
instrumentation engineering.

The purpose of this article is to outline some
important aspects of development of content and
framework of the discipline teaching the basics of
mathematical modeling. The application of such
aspects and guidelines improves the quality of
graduates' training for work in different sectors of
machine and instrumentation engineering and
increases their competitiveness.

These aspects are outlined to include guidelines
described in [1; 2].

2. The Entry Level of Students

Mathematical modeling of advanced machine
and instrumentation engineering objects relies on the
knowledge of science and technology and uses
almost all branches of mathematics. Thus, the
content of the discipline teaching the mathematical

modeling basics is closely connected to the
mathematical, science and engineering disciplines
within the main education program, or their modules.
In this context, it is worth looking at the Mathematics
at a Technical University [3—23] set of textbooks that
reflect extensive experience of the Bauman Moscow
State  Technical University in teaching the
fundamentals of mathematics, its specific areas and a
range of mathematical disciplines required in
machine and instrumentation engineering.

Successful teaching of basics of mathematical
modeling requires knowledge, skills and abilities
gained from studying the preceding disciplines (or
their modules), in particular, physics; mathematical
analysis; analytical geometry; linear algebra;
integrals and series; differential equations; theory of
functions of a complex variable; probability theory,
mathematical statistics and theory of stochastic
processes; computing techniques; equations of
mathematical  physics; and  mechanics and
electrodynamics of continuous media.

3. Content and Structure of the Teaching

Discipline

The content of the teaching discipline should
cover various mathematical, science and engineering
disciplines as well as establish a common and
unbroken connection between them. Such a
discipline should look at mathematical models of
various engineering systems with a special focus on
mechanical, thermal, hydraulic and pneumatic
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systems. For this purpose, it is a good idea to build a
hierarchy of mathematical models of the same object.
The Basics of Mathematical Modeling course is
described below as an example of such a teaching
discipline. The author delivered the relevant lecture
series at the Department of Applied Mathematics of
the Bauman Moscow State Technical University. The
content is based on the final, 21st issue of the
Mathematics at a Technical University series [23]
and comprises four modules: Fundamentals of
Mathematical Modeling, Macro-Level Mathematical
Models, Non-Linear Macro-Level Mathematical
Models, and Micro-Level Mathematical Models.

3.1 Fundamentals of  Mathematical

Modeling

Mathematical Modeling and  Technical
Progress.

Main Stages of Mathematical Modeling.

Mathematical Model of a Technical Object.
Definition, Structure and Properties of Mathematical
Models. Requirements for Mathematical Models.
Principles of Building Mathematical Models.

Classification of Mathematical Models.

Decomposition  Principle.  Hierarchy  of
Mathematical Models and Their Presentation Forms
(Micro-Level Mathematical Models, Macro-Level
Mathematical Models, and Meta-Level Mathematical
Models).

Introduction to Dimension Theory. Governing,
Definable and Basic Parameters of Technical
Objects. Pi Theorem. Examples of Use of Dimension
Theory.

Mathematical Model Presentation in a
Dimensionless Form. Similar Processes. Example
Problems.

3.2. Macro-Level Mathematical Models

Equation of the State of a Standard Element.
Features of Building Mathematical Models of
Systems Consisting of a Large Number of
Interrelated Standard Elements.

Primitive Elements of Technical Systems.
Electromechanical, Electrothermal, Electrohydraulic
and Electropneumatic Analogies.

Using Mathematical Models of Primitive
Standard Elements. Mathematical Model of the
Resistor, Which Resistance and Total Specific Heat
Depends on Its Temperature. Mathematical Model of
the Capacitor, Which Loses Its Electrical Charge
Due to Imperfect Insulation.

Equivalent Scheme of a Technical System.
Dual Electric Circuits. Correlation Between the
Voltage Drop Law and Current Intensity Law in
Dual Circuits.

Duality of  Electromechanical  Analogy.
Building Mathematical Models of Mechanical
Systems by Using the Second Variant of
Electromechanical Analogy.

Mathematical Models of a Linear Oscillator and
Their Analysis.

Using Lagrange Equations of the Second Kind
to Build Mathematical Models of Technical Systems.

3.3. Non-Linear Macro-Level Mathematical

Models

Examples of Problems Leading to Building of
Non-linear Macro-Level Mathematical Models of
Technical Systems.

Static and Stationary Mathematical Models.
Some Non-Stationary  Mathematical  Models.
Primitive Dynamical Mathematical Models.

Conservative System. Behavior of Some
Conservative Systems.

Mathematical Models of Some Dissipative
Systems.

Self-Oscillating Systems.

Approximate  Analytical ~ Methods  for
Dynamical Model Analysis.

3.4. Micro-Level Mathematical Models

Micro-Level Mathematical Models of Primitive
Elements of Electrical Systems. Mathematical Model
of a Long Linear Conductor with a Circular Cross-
Section. Mathematical Model of a Flat Electric
Capacitor. Analysis of Created Mathematical
Models.

One-Dimensional  Stationary = Models  of
Thermal Conductivity. Building Stationary Models
of Thermal Conductivity in a Porous Heat Protection
Layer. Building One-Dimensional Stationary Models
of Thermal Conductivity in a Curved Surface Wall.
Building One-Dimensional Stationary Models of
Thermal Conductivity in a Curved Surface Wall with
Internal Heat Release. Analysis of Created
Mathematical Models. Thermal Explosion.

One-Dimensional Non-Stationary Models of
Thermal Conductivity. Building Non-Stationary
Mathematical Models of Thermal Conductivity in a
Flat Wall. Building Non-Stationary Mathematical
Models of Thermal Conductivity in a Two-Layer
Flat. Analysis of Created Mathematical Models.

One-Dimensional Non-Stationary Models of
Hydraulic Systems. Building Mathematical Models
of a Horizontal Pipeline Section. Boundary
Conditions at Pipeline Ends. Examples of Building
Mathematical Models of Hydraulic Systems.
Analysis of Created Mathematical Models. Water
Hammer.

Features of Using Mathematical Models.
Examples of Using Mathematical Models of Thermal
Conductivity for Solving Problems of Selecting
Optimal Parameters for a Two-Layered Spherical
Shell.

4. Conclusion
Thus, developing the contents and structure of
the discipline teaching the basics of mathematical

ISPC Perspectives in science for 2016,
Philadelphia, USA

70

THOMSON REUTERS

Indexed in Thomson Reuters




[ ISRA (India) = 1.344

.| 1SI (Dubai, UAE) = 0.829 |
Impact Factor: | g g (australia) = 0.564 |

L JIF = 1.500 |

| SIS (USA) =0.912 | ICV (Poland)  =6.630
| PHHI] (Russia) =0.179 | PIF (India) =1.940
i ESJI (KZ) =1.042 |

SJIF (Morocco) = 2.031

modeling should take into account students' entry
level and guidelines focused on establishing a
common and unbroken connection of mathematical,
science, and engineering disciplines.

The abovementioned features and guidelines
improve students' training for their future
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1. Introduction

Today, mathematical modeling is extensively
used in machine and instrumentation engineering. In
this context, it is critical to teach a discipline focused
on studying advanced methods of building
mathematical models, ways of quantitative and
qualitative analysis of mathematical models, methods
of rational application of mathematical modeling to
machine and instrumentation engineering.

The purpose of this article is to outline some
important aspects related to the basics of
mathematical modeling. The application of such
aspects and guidelines improves students' training for
their future employment in the machine and
instrumentation engineering industries and enhances
their competitiveness.

The article takes into account the guidelines
formulated in [1; 2].

2. Unified Approach to the Construction of

Models

The potential of mathematical modeling that are
described in detail in the literature (for example, [3—
6]) are often used inefficiently. The reason for this is
that the mathematical model does not have the
desired properties.

Developing a mathematical model with
required properties in terms of a specific research
problem involves compliance with the requirements
for such a mathematical model. Such requirements

are inconsistent and may be met in practice only on a
reasonable compromise basis.

Generally, building such models relies on the
rules and recommendations arising from the
accumulated experience in developing mathematical
models. The mathematical modeling principles are of
special interest. For example, [7] defines the
principles whose reasonable use in aggregate allows
us to implement a consistent approach to building
mathematical models with required properties in
terms of a specific research problem. Examples of
building such models are provided in [8; 9].

Experience shows that a unified approach to
building mathematical models is promising and
deserves appropriate attention.

3. Information and Communication

Technologies

Teaching the basics of mathematical modeling

involves using the following electronic materials:

v theoretical materials, such as textbooks,
manuals, and lecture notes;

v/ practice materials, such as exercise books
and workbooks;

v" methodical materials, such as study
guides;

v' reference books, such as terminological
dictionaries and reference guides;

v'any other necessary materials, such as
multimedia presentations and software.
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Students should be provided with e-learning
tools, self-testing opportunities and  online
consultations.

Studying a discipline related to the basics of
mathematical modeling involves learning
information loaded with various concepts and terms
related to different mathematical disciplines in
combination with terminology and extensive
information  from science and engineering
disciplines. This creates learning challenges to be
met with an electronic information reference system.
Features of development of such a system are
described in [10].

One good example of using information and
communication technologies is the Basics of
Mathematical Modeling, a multimedia course
developed by the author at the Department of
Applied Mathematics of the Bauman Moscow State
Technical University. The lecture series was
delivered in specially equipped classrooms making it
possible to view multimedia presentations, use online
resources on the equipment connected to wireless
networks.

Introduction of information and communication
technologies into the learning process enhances
training effectiveness; however, it takes considerable
and time-consuming efforts requiring extensive
knowledge as well as the use of advanced hardware
and software.

Extensive use of sophisticated information and
communication technologies in the training process
fosters further development of information and
educational environment, which makes successful
training possible.

4. Organization of Teaching

The curriculum of a discipline teaching the
basics of mathematical modeling involves lectures as
well as practical training. Lectures teach methods of
building mathematical models with the desired
properties, ways of quantitative and qualitative
analysis of mathematical models, and methods of
practical interpretation of the results of mathematical
modeling. Practical training sessions teach students
to develop mathematical models, select the
appropriate analytical tools for the designed
mathematical models, and process and present the
results of mathematical modeling.

Knowledge and skills are reinforced by
individual homework. Such homework is related to
building a hierarchy of mathematical models and
analysis of the models, which allows students to
make meaningful conclusions.

Organization of training classes and a system of
monitoring the teaching results should enable fair
assessment of teaching outcomes, motivate students

to work systematically, enhance learning
competition, and develop performance self-control
ability.

5. Individual Approach

Individual approach to training requires
consistent monitoring of each student's performance
throughout the semester, fair assessment of
knowledge and skills gained, while taking into
account the student's personal qualities and
individual abilities. This will enable taking timely
measures aimed at improving the learning
performance, development of personal qualities and
individual abilities of students. For example, students
may be assisted in adapting to the training process,
informed selection of a learning trajectory, and
teaching may be customized for each student by
offering additional materials for self-study.

An individual training approach enhances the
effectiveness  of  learning, encourages the
development of personal qualities and individual
abilities; however, such individual approach involves
provision of the relevant learning aids and
development of student incentive schemes.

6. Conclusion

Thus, the article outlines some important
aspects related to teaching the basics of mathematical
modeling and draws the following conclusions:

v/ attention should be given to a unified
approach to building mathematical models
with required properties in terms of a specific
research problem;

v/ it necessitates active introduction of advanced
information and communication technologies
into the teaching process and further
development of the information and learning
environment;

v' compliance with the requirements for a
discipline teaching the basics of mathematical
modeling involves the appropriate
organization of the teaching classes and fair
assessment of learning outcomes;

v" the considered properties of the individual
approach enhance learning effectiveness and
development of personal qualities and
individual abilities of students.

The above-mentioned aspects and guidelines
improve the students' quality of learning for their
future employment in the rapidly changing world,
total interdependency and global competition.
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The international community is going through
in the last decades the process of innovative updating
that has increasingly growing positive impact on the
dynamics and quality of economic growth.

To determine the nature and functions of the
national innovation system theory of systems should
be addressed. Yu. P. Surmin, author of the widely
cited textbook, writes: "Isolation and construction of
the system is carried out as follows: the aim is put,
that must be provided by system; defined function
(or functions), which provides the implementation of
function. The aim is a condition at which trend
movement of the object is aimed. The goal is usually
caused by a problem situation, which can not be
resolved in cash. And the system is a means of
solving the problem" (Fig. 1 1) [36].

The study of frequently cited scientists allowed
the public to systematize the definition of "national
innovation system™ used in international practice and
scientists of Uzbekistan, the CIS countries. Studies of

evolution of the concept of "national innovation
system" and the analysis of modern approaches to the
definition of the concept allowed to formulate the
following conclusions.

Firstly, to date there is no single, universally
accepted concept of "national innovation system".
The lack of common views stipulates different
approaches to the methodology of formation of the
national innovation system and its components.

Secondly, to date, there is no three main
interpretations of the concept of "national innovation
system", as E. V. Morgunov and G. Snegirev
considers (a set of institutions, a complex conjugate
of economic instruments and activities, a part of the
national economic system [20. 7-21 p], and not four,
as suggested by S. P. Lapaev (combination of
different elements and components, a set of measures
and mechanisms; instrument of economic policy; the
control object (the state)) [19].
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Figure 1.1. Constructing system.

In the total population of approaches to the
definition of the national innovation system eight
directions and accordingly the authors can be
distinguished, that follow these directions. Thus, the
national innovation system is defined as:

* as an aggregate (set) consisting of institutions:
R. Nelson, N. Rosenberg [56]; S. Metcalfe [55]; N. I.
Ivanov [10]; E. V. Morgunov, G. V. Snegirev [20];
S. V. Shaposhnikova [40.27-31 pp.]; K. L
Kurpayanidi [18. 52 p]; S. S. Abdullayev A. M.
Sadykov [1. 45 pp]; M. K. Faizulloev [37];

* as an aggregate (set) institutions and various
elements and components: C. Edquist, B. O.
Lundvall [42]; P. Patel, K. Pavitt [58]; S. Faison
[44]; E. M. Babosov [2]; R. I. Hansevyarov [38];

* as a network of institutions (organizations,
agencies) and targeted (directed) activities: C.
Freeman [45,46]; H. Nyosi, P. Saviotti, B. Bellon,
M. Crow [57]; V. S. Bochko, E. G. Animitsa, V. N.
Belkin [3]; I. G. Dezhina, B. G. Saltykov [5. 118-128
ppl; O. G. Golichenko [4]; E. L. Savina [30]; writing
team of scientists MGIMO [22]; L. A. Trofimova, V.
V. Trofimov [36]; S. P. Lapaev [19]; F. G. Kasumov,
A. D. Guseynova [11];

+ as various elements, components, and the
interaction between them: B. O. Lundvall [51]; N. F.
Chebotarev [39]; V. E. Saktaev, S. R. Haltaeva [31];

* as part of the national economic system: Y. S.
Emelyanov [6];

* as a triple helix (the concept of knowledge
production: University -Government - business
(enterprise, industry), formulated G. Etzkowitz and
L. Lidsedorf in 2000; A. Goto [47]; N. I. lvanov
[10];

« through a broad interpretation, which includes
an interdisciplinary approach: C. Edquist [43]; B. N.
Kuzyk, Y. V. Yakovets [17]; I. G. Salimyanova [32];

» through social capital: K. Freeman,
considering the national innovation system as a

"social ability of the nation to technical
changes"[45]; B. O. Lundvall, B. Johnson, E. S.
Anderson, B. Dalum, when considering the national
innovation system to explore the "interaction of the
four types of capital: industrial, natural, intellectual
and social"[54]; B. O. Lundvall, said that scientists
have criticized "... a broad approach to the national
innovation system, since the broad approach of
national innovation system includes virtually
everything that is in the state. It is necessary to
consider social capital as well"[51]; B. O. Lundvall,
B. Gregersen, B. Johnson, E. Lorenz, based on
consideration of the national innovation system as
the interaction between users and manufacturers in
connection with the development of new
products[53].

Thirdly, when considering the national
innovation system, only foreign authors examine in
detail the adjective "national", but does not include in
the definition of the national innovation system any
special characteristics of the state as a legal order in a
certain territory. Uzbek scientists, adjectives
"national" and "state" consider as synonyms of the
word, without the emphasis on their relationship and
differences. Essentially, the scientists use as
synonyms both the notion of "national innovation
system™ and "innovation system".

None of the proposed definitions of the national
innovation system, both foreign and domestic
scientists, does not contain the characteristics of the
state or national characteristics, implying that it is the
composition and characteristics of the institutions,
the various elements and components, mechanisms
of interaction in the national innovation system, or
public policy and allow to highlight features of
national innovation system for each state.

Fourthly, in some proposed definition in detail
investigated (registered) the process of "knowledge
management”, in some studies associated with
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knowledge of technologies or simply emphasized
technological process.

In the process of knowledge management
attention is emphasized by: B. O. Lundvall [52], Ch.
Edquist [43], N. I. Ivanova [10], Yu. S. Emelyanov

[6].

The technological process was highlighted in
the works of C.Freeman [45]; E. V. Morgunova [20],
I. G. Salimyanovoy [32].

The process of knowledge management and
technology was considered by following scholars: S.
Metcalfe[55]; N. F. Chebotarev[39]; C. Freeman[45];
V. S. Bochko, E. G. Animitsa, V. N. Belkin[3]; O. G.
Golichenko[4], E. L. Savina[30], L. A. Trofimova,
V. V. Trofimov[36], M. K. Faizulloev[37], S. P.
Lapaev[19], R. I. Hansevyarov [38].

Fifthly, over time, scientists are developing
their views on the understanding of the national
innovation system. So, C. Freeman in 1987 considers
the national innovation system as a network of
institutions [46], and in 2002 as the nation's social
capacity to make technical changes [45]. B. O.
Lundvall in 1992 understands the national innovation
system elements and relationships [52], and in 2011
work the focus is on the interaction of users and
producers due to the development of new products,
etc. [53]. In a particular case, we can quote B. N.
Kuzyk about the economy of national security: "The
optimal structure of the economy of national security
is the one which corresponds historically to the needs
and capabilities of the state, can be reproduced,
modified and improved in accordance with the
changes of internal and external conditions of
development”[16,17].

In parallel with the analysis of scientific views
of scientists the regulations on the subject of
"national innovation system™ of Uzbekistan and the
countries of the Commonwealth of Independent
States (CIS) was also investigated. The CIS countries
have been selected as the former post-soviet space
(USSR), on whose territory the common science and
technology policy took place, and with the
acquisition of independence of CIS countries, as well
as Uzbekistan, they themselves started to determine
the direction of their socio-economic development.

The analysis allowed us to formulate the
following conclusions.

Firstly, to date, legal and regulatory framework
of the Republic of Uzbekistan does not contain a
formal definition of "national innovation system",
this definition is present in the concept of innovative
development of the Republic of Uzbekistan to 2020
as "a set of organizations (structures), institutions,
relationships of knowledge and technologies taking
into account all sectors of the economy and public
life"[12].

Secondly, the term "national” in the legal
framework of the Republic of Uzbekistan is rarely
used.

In the legislation of Uzbekistan, the word
"national” is present in the laws "On Education"[9],
"On  Defense"[8], "On national training
programs"[7].

The word "national” is often wused in
combination with the word "interest". In our opinion,
the national interests of Uzbekistan are understood as
a set of macroeconomic and macro politic tasks of
the state. National interests are provided by
institutions of state power, performing its functions
in collaboration with community organizations.

Thirdly, the former post-Soviet countries - 11
CIS countries - independent documents on the
innovative development of the country exist only in
Belarus, Kazakhstan, Kyrgyzstan and Uzbekistan.
Determination of the national innovation system of
the Republic of Belarus and the Russian Federation
meets the definition of “innovation system"
described in «The concept of innovative
development of the Republic of Uzbekistan for 2012-
2020» [12]. In Kazakhstan, the development of the
national innovation system is provided through a
regional innovation system. Kyrgyzstan has defined
only the main directions of innovative development
of the country [13].

Analysis of the evolution of the concept and the
concept of "national innovation system", the concept
of national innovation system and the theory of
systems have allowed to define national innovation
system in the classification categories of the system
approach (Fig. 2).

National Innovation System in the category of:

» understanding of the system — it is a system of
the universe, which is a combination of the system
and its environment;

* properties of the system has: the emergence -
irreducibility to the properties of the elements of the
system; openness - the absence of complete isolation
from the environment and the presence of degrees of
freedom in the behavior of the elements;

* system status - organizational ordering system
in accordance with system-factors;

* system analysis: structural analysis - analysis
of the structure of the system as a set of relationships
between the parts, identifying values for a single
element of a structured whole in certain way;
structural and functional analysis - selection of
elements of interaction and determination of their
place and role in the functioning of the system;

« variety of effects: an integrative effect - the
appearance of new qualities inherent in the system as
a whole; adaptability - property of the system to
preserve their identity in terms of variability of the
environment; a synergistic effect - the effect of
multiplying the result of the system, which increases
the amount of results of the functioning of its
individual components;

» processes: functioning- operation of the
system over time; management - bringing the system
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into balance or achieving goals; integration - the
process and the mechanism of association and
connectivity of elements; adaptation - the adaptation
of the system to the environment without losing their
identity;

» reflection of the system: Information - details,
knowledge of observer about the system, reflection
of its diversity;

+ environment of the system: environment -
environment system or set of objects, which are
located beyond the boundaries of the system, they
affect it, but do not belong to her; internal
environment - a set of objects that are within the
boundaries of the system, affects its behavior, but do
not belong to her.

The analysis has allowed the author to
formulate a definition of "national innovation
system". According to the authors of this study, the
national innovation system is a complex, open,
based on

economic relations and the political system of the
country, which regulates with norms rights of
innovation  processes, internal and  external
institutional environment for economic actors in
order to preserve and increase national wealth.

The key challenge in all countries is to
accelerate the technological development of the
global economy, increasing competition for the
factors that determine the competitiveness of national
innovation systems. Based on this, the aim is to
increase the level of innovation activity of the
economy. Currently, due to the reduction of the
period of realization of scientific innovations to
entrepreneurs/enterprises, it is necessary to quickly
respond to changing national and international needs.
Rapid response can only provide a temporary
advantage, as it can be used, copied, imitated by
competitors in both domestic and foreign markets.
Innovation activity - the most flexible indicator of

dynamic,
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Fig.2. The national innovation system in the classification of the categories of systematic approach.
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Innovative activity is manifested through the
innovative activities of economic entities (individuals
and entities) operating in particular institutional
environment.

In any system, including the national innovation
system, there are certain functions. Analysis of the
post-Soviet scientists’ works allowed to count about
30 functions of the national innovation system.

Foreign scientists are more or less unanimous in
allocation of functions of innovative systems and
national  innovation  systems.  Scientist  of
Technological University Chalmers (Sweden) A.
Johnson said: "The aim of the innovation system is to
develop, distribute and use innovation. There are two
main features that are two directly related to the
innovative process: 1) the identification of problems,
bottlenecks of the innovation system; 2) the creation
of new knowledge. The third function is related to
the maintenance of the innovation process and
includes: 3.1) providing incentives for innovation;
3.2) providing necessary resources; 3.3) direction of
search, i.e., determining strategic priorities; 3.4)
determining the potential for growth of innovation;
3.5) facilitating the exchange of information and
knowledge; 3.6) stimulating innovation and the
creation of markets of innovation; 3.7) reduction of
social uncertainty markets, i.e. preventing or
resolving  conflicts between companies and
individuals; 3.8) counteracting resistance to changes
that arise in the community with the introduction of
changes, i.e. the legitimacy of the introduction of a
mechanism for innovation™[50].

M. P. Hekkert and S. O. Negro in their work in
2005 are emphasizing following functions: "1)
entrepreneurial activities; 2) the development of
knowledge (training); 3) diffusion through the
knowledge network, i.e. exchange of information; 4)
guide to finding the priority areas of activity; 5)
formation of the market; 6) resource mobilization; 7)
establishment of legitimacy/counteraction to resist
change". In their later work in 2007 they once again
convincingly are limited to listed seven functions
[49].

Based on the fact that:

e "function - (lat. function - fulfillment,
implementation) - 1) purpose; 2) activity, duty,
work"[29];

* "functions are the directions of activity of the
system that interacts with the environment"[34];

* "function inherent in the system and its
components, and functions of the system is
integrated result of the operation of its constituent
parts".

Following conclusions can be made.

Firstly, national innovation system is given a
number of "alien" functions. For example, the
formation of a national innovation policy;
development and maintenance of legal and
regulatory framework; the choice of priorities in the
field of innovation, researches and developments etc.
refer to public functions and functions of authorities
of the State (which have more specific nature).
Further, generation of knowledge, dissemination of
knowledge, storing knowledge etc. relate to the
education system.

Secondly, neither of author does not emphasize
internal and external factors of the national
innovation system, in spite of active development
lately supranational and global processes in the world
economy.

According to S. V. Kortov, "in terms of
interaction with the environment innovation system
can be:

* active-adaptive, i.e. to achieve its goal by
purposeful transformation of environment;

* passive-adaptive - to modify the target when
changing the target of environment without the
purposeful impact on the environment;

* active-passive, i.e. to use both strategies"[15].

Thirdly, as national innovation system on the
category of the manifold effects has adaptability
(property of the system to preserve their identity in
terms of variability of the environment), the policies
and actions of the state must not cause a system to
have a crisis situation. National innovation system
should have features like "properties in the
dynamics"” that lead to the implementation of goal,
even in changing conditions.

Table. 1 shows the theoretical model of national
innovation system, which were considered by
government of Uzbekistan as a potential for use in
the country:

» market and evolutionary retaining the support
and financing of scientific research and technological
development;

+ market and radical with support and financing
of only those areas of research and technological
developments that are needed to implement the
functions of the state;

* institutional "completion", envisaging the
development of the missing elements and the spread
of new forms of innovation;

e innovative and active - through the
mechanism "supply creates demand," with minimal
involvement of state.
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Table 1

Theoretical model of development of the national innovation system (NIS) features of the approaches to the

implementation of the state innovation policy in foreign countries.

MODEL FORMATION OF FUNCTIONS OF FEATURES OF MAIN RISKS
NATIONAL THE STATE THE MODEL
INNOVATION
SYSTEM
Market Effective demand | 1. Support (free | Structural elements | Storing
Evolutionary | generates an adequate | subsidizing) of | of the NIS are | segmentation and
offer production system of | created and | incomplete NIS,
scientific manpower, | developed under the | increasing
in the sphere of | influence and the | technological
fundamental extent of effective | dependence of the
research. demand subjects (one | economy on foreign
2. Reducing | of which is the State | producers of
transaction  barriers | itself in the | technology
on the way to | framework of its
innovation and to | functions)
stimulation of private
demand for
innovation
Market Effective demand | Financing only | The reduction of the | Chance of
Radical generates an adequate | those areas that are | public sector dismantling national
offer required to basic science and
implement the reduction of
functions of the state production of
scientific staff
Institutional Development of the | State support of NIS | Enhanced scattering | Automatic
"completion” missing elements and of budgetary | generation of
the spread of new resources  for  a | competitive NIS will
forms of variety of existing | not happen due to the
and new directions low quality of its
existing elements
Innovative Supply creates | The increase of | Low demand for | Lack of demand on
Active demand expenses on the | innovation in the | advanced
commercialization of | business sector due | commercial
advanced to the lack of supply | technologies
technologies to | of innovative product
quickly bring to the
practical
applicability the
existing level of
backlog
"Knowledge- The focus shifted to | 1. Intense | The creation of | Long term
active" the beginning of the | investment in human | “innovative person" | perspective of
innovation cycle and | capital. who will be inclined | realization and
on the development of | 2. "Connection"” of | to innovation and | deriving effect
innovative education supply and demand | new knowledge,
and the needs of | regardless of the
formation in  the | main areas of activity
various  innovation
institutes
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Table 2 presents main areas of modern
innovation policy of foreign countries. Each country
defines on its own way, through implementation of

appropriate public policies, directions of functioning
and development of national innovation system.

Table 2
Main directions of modern innovation policy of foreign countries.

Direction of innovation policy Specifics Countries
Optimization of the structure of | Optimization of the system of state | Japan, Norway, India,
the national innovation system management and planning in the field of | Chile

innovation

Optimization of public funding of science | USA, France, Great

and innovation sphere Britain, Denmark,

Norway, Sweden,

Development of basic researches

Great Britain, Sweden,
Slovenia

Stimulation  of  innovation | Promoting symmetrical convergence of | USA, Finland
cooperation of business and universities and corporations
zgf:tii (universities) i the Large public investments in _science_and Israel, Finland
innovation and attraction of national private
capital
Stimulation of innovative activity of the UK, Ireland, China,
private sector with the involvement of Korea, Malaysia, India,
foreign capital in the innovation sphere Israel
Stimulation of innovative initiatives of | Germany, Japan, New
research sector Zealand, Denmark
Integration into international | Complex integration Finland, Israel, the
innovation networks Netherlands, China
technological specialization Korea, Malaysia,
Singapore, Taiwan,
Lndin

Establishing internal innovation
networks

Creating special conditions for the
formation of relationships in the sphere of
innovation

United States, Norway,
Ireland

Stimulating initiatives of national regions France, Germany,
Finland
The formation of the national | The restructuring of the state sector of | Bulgaria, Poland,
innovation system science Lithuania

Initiation of the integration of science and
education

Latvia, Estonia, Czech
Republic

The involvement of small and medium-
sized businesses in the innovation sphere

Romania, Czech
Republic, Slovakia,
Latvia, Estonia, Turkey,
Chile

Identification of priority directions in the
field of export of high technology

Czech Republic,
Romania, Chile, Turkey

Initially, the authors of this article have

field of innovation, as well as feedback to improve

formulated following functions of national the regulatory framework;
innovation system: e resource - creating conditions for an optimal
o legal - system provides following allocation of natural, production, human and social

established by the state rules and regulations in the

resources among all subjects of innovation activity.

Tangible and intangible resources are the basis of
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innovative activities within the national economic
system;

o function of knowledge management - the
creation of conditions for the creation, transmission
and storage of knowledge - creative foundation for
innovation as the creation of specific activities that
are unique to humans. Mediated by the action of this
function is the development of human capital as the
main carrier of knowledge;

e information - support and development of
processes of storage, transmission and processing of
information both inside the system (between the
individual components, subsystems and system state
as a whole), and in cooperation with national
innovation system with environment (external
environment, global level of development of science
and technology, conditions in international
processes);

e organizational - the development of forms
and structures of institutions and organizations,
mechanisms of their interaction, cooperation and
coordination. This feature is aimed at developing
diversity elements of the national innovation system
and the expansion of intra-relationships;

o function of competitiveness - providing such
state of economic, technological, organizational and
structural efficiency, which allows the national
innovation system to be competitive in the global
innovation system. This ensures active cooperation
of the national innovation system with the
environment, aimed at a specific result;

e function of dynamic self-organization and
development — determined by flowing innovative
processes within the system, in particular
organizational  innovation, focused on the
development and evolution in changing environment
due to the accumulation of internal capacity. The
innovative nature of flowing processes occurring in
the NIS requires constant adaptation.

Analysis of the above functions as well as
functions of the national innovation system, allocated
by Russian scientists, and detailed study of the theory
of systems changed the views of the authors.

Exterior features of the national innovation
system

Transformative function is inherent to creative
systems such as national innovation system is to
convert the environment, bringing it into conformity
with its essence. Transformative function of the
national innovation system is manifested in the
preservation and increase in value and structural
terms of intangible capital of the national wealth.

Consumer function is connected to the input
(production) and output (consumption) of innovative
products (goods, services) and is manifested through
the process of innovation, or innovation activity. For
the production of innovative products it is necessary
to find and "grow" an innovative product (goods,
services) of entrepreneur/enterprise (company),

branch etc. Consumption is manifested through the
finance/investment, human resources, environment
infrastructure etc. On the output there should be
subjects of consumption of innovative products
(goods, services).

Function of absorption of the national
innovation system is manifested in its relation to the
supranational innovation system and the global
innovation system. Companies are looking for a
more favorable environment for their production
around the world, according to the "new theory of
international trade" and "new economic geography"
by P. Krugman. Function of absorption is most
clearly manifested through technological trajectory
of the environment, social and networ interaction,
international ~ trade  agreements, international
investment agreements, etc.

The adaptive function ensures coordination of
the system with its environment, mutual change in
behavior. In the particular case there is reference to
"innovative person”. National innovation system
must contribute to the empowerment of people
through voluntary action for innovation, innovation
activity (bring the knowledge of "what, how, why"),
and the person should be interested in innovation,
innovation activity (to know and participate™).

As the academician of Russian Academy of
Science A. |. Tatarkin mentions, "fundamental
changes in social and economic system during the
reforms have led to a radical transformation of the
conditions of occurrence of motivational processes.
A significant part of enterprises increasingly focused
on a strategy of coercion, using a strong for current
stage  negative  motive of  dismissal or
unemployment”[35. 10-17 pp].

Serving function of the national innovation
system is shown in its top-level hierarchy as
compared with:

o classification  of  the
geography of innovation - regional,
inter-regional and local innovation

systems;

. functional and process
classification innovation;

. classification of high-tech

and knowledge intensive products
(goods, services).

"The most important role of internal features is
that they provide the necessary, for the functioning of
the external system, internal dynamics" [34].

Internal functions of the national innovation
system

The monitoring function is shown in qualitative
and quantitative assessment and consideration of the
results of the national innovation system:

e comparison of the actual status with the
objectives (recognition of epochal, basis, improving
innovation and pseudo-innovative);
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o verification of compliance with the declared
(control) and carried out (supervision) activities
established by legislative and other normative legal
requirements;

e avoiding the establishment of monopolistic
dictate of some market participants over others.

The function of coordination and harmonization
is manifested in:

 coordinated joint actions of all components
of the national innovation system, from the idea of an
innovative product (good, services) to the
commercialization of the product (good, services);

» horizontal ordering of components of the
national innovation system.

Function of coordination dominates in the
subject-subject and object-object interactions.

Organizational-administrative function lies in:

e consolidation of elements and subsystems of
the national innovation system of specific action of a
functional in a clearly defined sequence;

o adoption of specific decisions on individual
objects of the national innovation system;

e regulation of activity, that allows managing
body to fulfill its goals and objectives.

The function of subordination (from the latin.
subordinate -  collateral  subordination) and
reordination (from the latin. reordination -
reassignment) includes:

 vertical ordering of the system, where one
of the constituent elements play a leading role,
defining the beginning in the work of others;

* management processes in the interaction;
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EFFECT OF SHEAR DEFORMATION ON FREE VIBRATION OF
CYLINDRICAL COMPOSITE NETLIKE SHELLS

Abstract: This paper describes the effect of shear deformation on free vibration of composite netlike

cylindrical shell.

Using “additional” forces N;;,
from technical theory, and displacement fields U, Vv, and
equation of free vibration of netlike cylindrical shells.

Nij at critical deviation equilibrium of shell in the linear equation, derived

W, defining the relative deformation, derived the limited

Also based on proven theory of S.A.Ambartsumyan and using displacement fields U, Vv, and W derived the

equation for free vibration frequency of netlike cylindrica
The relative difference 5(m, n) of the two vibratio

I shell with the effect of shear deformation.
n frequency equations at constant n=3, n=10 was plotted

against increasing M and it was proven that the difference increases with the effect of shear deformation.
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1. Introduction.

One of the problems of used shell theories
based on Kirchoff-Love kinematical model is that it
does not account for shear deformation. This factor
effects determining the vibration frequency and
critical static force, thus there is no need to prove that
it will have its impact when solving complex
dynamic problems. This paper describes the use of
technical theory based on Kirchoff-Love kinematical
model on composite cylindrical netlike shells.

Nowadays when solving problems of plates and
shells taking into account shear deformation, the
linear theory of cross-sectional tangent deflections of
structures (The Timoshenko kinematic model) and
the theory based on parabolic shear stress on cross-
section are mostly used [1, 2, 3].

LINDRICAL COMPOSITE NETLIKE SHELLS. ISJ
Doi: &Gos¥f http://dx.doi.org/10.15863/TAS.2016.01.33.17
Analyzing the papers describing the

determination the frequency of free vibration using
the shear deflection and rotatory inertia of isotropic
cylindrical shells Greenberg et al [4] points on a
problem of determining the free vibration frequency
of anisotropic shells especially the effect of shear
deformation on shell with low shear module.

2. The method to account for the effect of
shear deformation on free vibration of composite
netlike cylindrical shell.

From the technical theory we can derive the
following linear equations for netlike cylindrical
shell.

ON,;

oX

N
+a Z24+P+X,=0:
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8N_22+6N_12+p +X.=0 My, = DypX, + DX,
2 2 '
oy OX M,, :M21=D66(Tl+z—2)'
ON;; ON,; N, The relative deformations in the equation with
B + - +P+X;=0, (D) the help of displacement fields u,v and w are defined
X oy as follows:
oM, M,
W+W_N“+(D2+FZ_O’ ou v w
g =—1&=—+—,
oM,, M, 2 ad R
—=+—=—-N,+¢, +F =0,
ay ax 23 1 1 av . au
. " VW=7 = 3
here: Njj, are the “additional” forces at critical OX oy
deviation equilibrium of shell, and under the oW ow
technical theory will take the following values. 0 =—;0,=—.
OX oy
Ny, =Cp6 +Cpé,, _ 0y, _a7y_ _a?/y, 0y,
N —C c X, = —2ix, =L, =—L 7, =X (4)
22 = L€y T L&y, OX oy OX oy
N, =N,, =C.¢&,,,
2 2 o Putting equations (2), (3) and (4) into equation
Ny =Cs (91 + 72)’ ) (1) we will get the equation for free vibration of the
N =C23(¢92 +7y)' shell.
M, =Dy X + DyoX,,
2 2 2 2 2 g2 82 .
C11:673+C66672+(C12+C66)6 V+C£6£:2ph5 57U+h f Zx '
OX oy oxoy R oOx a ot 3a‘R ot
o°u 0° 0°v Cy,ow  2phs(o%u  h?s? o°
(C12+C66)_+C22_‘2/+C66 ‘2/+ 2= ph T o2 ZX ;
Oxoy oy OX R oy a ot 3a‘R ot
2 2 o 2w .
Clsaw+C236a)_C22 w_&a_u_%%_*_clsa_yx_kczs 7y:2ph56w, (5)
ox? oy? R R ox R oy ox ay a o2
0? 0? 0 dw  2ph3s° 8%y, 18
Dy GXJ/ZX + Dgg ay}/zx —Cpa7x +(Dy, + DGG)@X—g)y/_CB& = /;23 ( &ZX +E Pe );
2 2
9%y,

D22

0 0? oo 2ph%s%( 0%y, 16%9
—2+D66—7/2y_(:237/y(D12+D66) & —Cyp—= phg Zy Rkl B
oy OX oxoy oy 3a ot R ot

Assuming that the shell is in free connection
with two sides, and at X =0 values it is satisfied . . . )
with finite conditons N =0 9=0 w=0 Y7y Into Fourier series we et

M, =0, and putting the unknowns U, $,® and

Uy, ) =3 S U (t)cos 2,y + UL, (t)sin B, y]cosa, x.

900,y 0) =33 Vo ()sin £,y —V/, () cOS B, yJsin e x.
0%y =3 S W, (t)cos 4,y ~W, (t)sin 5, y]sin @, x. ©

m=1 n=1
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7 (% Y1) = ff[xm (t)cos B,y + X, (t)sin B,y]cosa, x .

m=1 n=1
[ ) , ]
7,06y, ) =D Y Vo (t)sin B,y =Yy, (t)cos B,y Jsine, x
m=1 n=1
_m _n s _ Cyp 2 2.
here o, —Tvﬁn R 9 :ﬁ+C13am+C23ﬂn'
Putting equation (6) into equation (5) and by g34 —C.q.-
using two similar U ., V.. W_, X ., Y, and gssmn_ _C13 m.,
' - 23 ’
Ul Vo Woo XY, unknowns we get the w '2'";3 +ﬂ2Dn iC
series of equations, we write the first five differential 9m = %n Py n —66 13°
equations in matrix form. 95 = —a, f,(Dy, + Dy )
2pho
d*f m,=m,, =m,, = ——;
M dtzmn + Gmn fmn — 0 (7) 11 22 33 a
2005
My = Mgy =———F—,
Here f ={ o Vi W X ,Ymn} and G, 3a
~ 3¢3
M are next symmetric matrixes not equal to zero: m.. = — 2ph°5
14 25 3
3a°R
11 2 2
=aC. +p:C.;
ngn nCn Fn Coo Analizing the effect of shear deformation on
O =~ B, (Clz +Ces ) vibration frequency at bending vibration conditions
C in literature, and using equation (5) we get the known
g#i =2 dm; equation
R 42w ,
gii = aiCeG +ﬂnzC22; dtzmn + WO, Wmn =0. (8)
23 _ ﬁ . Here @? value as per [5] determined as follows:
gmn R n?
4 2
w2 = a {amcee(cnczz _C12)+ Ko } ©)
mn 1
2ph§ Amn an
> ot *CuiCos + B, "CryCo + 2 7 (C11C,y —CP1z —2C,,Cos )|
A, =R A L11ee n 2266 m Pn b 12 1266
6 4 2 2
Kon = @ Ci3Dy Dgs + a0y B [C13(D11D22 -D"2 -2D, Dee)"‘ Ca D11D66]+
2 nd 2 6
an B, [C13 D,,Dgs +Cys (Dn D,, —Dy," —2D,,Dg )]"‘ B, Cy3DyyDgs +CppCos x
‘D, +B,°D,, +2a,° B> (D, + 2Dy, )
Ay Dy + B, Dy, +2a," B, 12 66
4 2 2 2
By =&y DyyDg +a"nfB,” (D3 Dy — D12 — 2D, D) +
4 2 2
By DyDgs + " m(Ci3Dgs +Cy3Dyy) + B, (Ci3Dyy + Cp3Dg6) +C13Cog
C;; and Dj; are hardness of shell [6]. If C,3 > o0, C,; — o then from equation

(8) as per [4] we get below vibration equation based
on technical theory:
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2 a:Cq|C,,C,, —C
nzm a Dll+2amﬂn (D12+2D66)+ﬂn 66( — 12) . (10
2ph5 Amn
If we wuse proved -equations of S.A.

Ambartsumyan we get as a base of analysis the next
values of shear stresses
_1.,h 52 )

= ( -z )(D(X! y,t),

1( h?s52
0237( = —zz]w(x,y,t)- (11)

Based on technical theory we write the
displacement and deformation as follows

. 8_U+Z_@2_W op[h’e” _z°
o x? T ox\2a* 6 )|
N W o*w ow(h?s% z°
Ep=—t—+——F+a, ———} (12)
oy R oy oy \ 2a 6
2 2 2
glz—a—u+a—v+z —28—W+ a556—¢+a44a—w (h52 z .
oy Ox OXoy oy ox \ 2a 6
The intersecting forces and momentums values
Here &g, = LAy = , Gj5 - shear module are defined as follows:
13 23
2(hb)’ 2(hb)’
Ny = 333 @; Ny 33° (%
o ow 2(hbY’ o ow 2(4b)’
M, 11&(_&+ass 532 ¢J+D12 5(_5"'3-44 552 (28N
o ow 2(hb)’ o ow 2(hb)’
M,, =Dy, &(_&"‘ass 532 ¢J+ D,, 5(_5"‘&44 532 Q| (13)
M. M. —p. |2 ow 2(4b)* ) o[ ow 2(4b)?
12 2 66 44 > @t 5~ 2 P
ox\ oy 5a oy\ ox 5a
The movement equation of the shell is 11 2hb
described with unknowns U, V, W, @, thus putting Gp=K"—GC,

the values of intersecting forces and momentums
from equation (13) to equation (1), and also
considering the values of

ow 2(4b)?
X, =—+as (—2)(0
OX 5a
ow 2(4b)?
]/y =—E+a44 ?(ﬂ and
C13 = Kl@Gls
a

K'=K" = % we get the equation (9).

This means that the equation taken as per
proven theory of S.A. Ambartsumyan is derived as
per above equation (9) of netlike shell. If comparing
the (w,,) values of above equation (9) with

equation (10), then the relative difference will be the
(1)

—a

mn

difference of Oy, = —1 values.
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When R=1, L/R=2 and because m and L values

. I mR
are in combination of T we can analyze the

change of m while 1/L is constant, or vice versa.

Putting the equation into program we can see that at
n=3, n=10 and G12/G13=1, & increases.

i

yd

/

deformation, %

e

e

The difference of vibration shear

The form of linear vibration, m

=—t=—1-n=3

v 2-n=10

Figure 1 —The graph of changing the difference
of vibration using shear deformation, where n=3, n=10, from m.
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DECISION OF PRESIDIUM OF INTERNATIONAL ACADEMY

According to the results of research work of the past 2015 and published scientific articles in the journal
«Theoretical & Applied Science», Presidium of International Academy of Theoretical & Applied Sciences has
decided to award the following scientists - rank Corresponding member and Academician of International Academy,
as well as give diplomas and certificates of member of International Academy.

. INFERNATIONAL ACADEMY

INTERNATIONAL

INTERNAS ACADEMY

DIPLOMA

CORRESP CUR.:\'.E__SIQ.}-L‘A

MEM MENIBER CORRESPONDENT MEMBER

Presidium of International Academy
congratulating applicants with award of a rank of

Corresponding member of International Academy TAS

SECTION 2. Applied mathematics. Mathematical modeling.

1 Markelov Bauman Moscow State Cand. Sci. Eng., associate professor
Gennady Evgenievich Technical University, Russia

SECTION 12. Geology. Anthropology. Archaeology.

2 Fedorova Irkutsk National Research Candidate of Technical Sciences,
Svetlana Valeryevna Technical University, Russia associate professor

SECTION 20. Medicine.

3 Salekhov Novgorod State University of Professor, doctor of medical sciences
Said Abdullaevich Yaroslav Mudry, Russia
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SECTION 23. Agriculture. Agronomy. The technique.

4 Al-Hameedawi College of Agriculture, Professor
Abbas Mohsin Salman University of Kufa, Iraq
SECTION 27. Transport.
5 Penshin Tambov state technical Candidat of economic sciences, Head of
Nikolay Vasilevich University, Russia the Department "Organization of
transportation and road safety"
6 Ivlev Aor Nekrasovskoe RTP, city of | Undergraduate, Mechanical engineer
Victor Yurievich Rasskazovo, Russia
7 Reshenkin Don State Technical Professor, candidate of technical
Andrey Stanislavovich University, Russia sciences, head of department
8 Vorobyev Don State Technical Assistant professor,
Sergey Sergeevich University, Russia candidate of technical sciences
SECTION 31. Economic research, finance, innovation, risk management.
9 Serebryanik Irkutsk National Research Candidate of technical sciences,
Inna Aleksandrovna Technical University, Russia Associate Professor of the
Department of World economy
10 Batciun Irkutsk National Research Associate Professor,
Natalia Vladimirovna Technical University, Russia Department of World Economy
SECTION 32. Jurisprudence.
11 Shalkharov International Kazakh Turkish Doctor of Philosophy in law
Yernar Sailaubekovich University by name of Department of Strategic Planning of
A.Yasavi, Kazakhstan Scientific Research Developments in
Applied Sector Law department
12 Batyrbaev International Kazakh Turkish Candidate of law science

Nurlan Muhtarovich

University by name of
A.Yasavi, Kazakhstan

Department of Strategic Planning of
Scientific Research Developments in
Applied Sector Law department
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