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the Belarus economic complex, in accordance with the industrial production of a new machines and
requirements of the state strategy [1], involves the mechanisms generation, including those

creation of a domestic material and technological base
using convergent technologies [2 - 4]. In the presence
of various expert opinions on the effectiveness of
convergent NBIC-technologies in the post-industrial
economy [3 - 7], it is advisable, based on a systematic
approach, to carry out a comprehensive assessment of
promising areas of using the existing ideas about the
mechanisms of nanostate phenomenon manifestation
in functional materials science. In making such an
assessment, it is advisable to rely on the classical
definition of nanostate, presented by the founder of
nanomaterial science P. von Weimarn: “... between
the world of molecules (atoms, ions) and
microscopically visible particles, there is a special
form of matter with a complex of new
physicochemical properties inherent in this form - it
is an ultrafine or colloidal state that forms when the
degree of dispersion (fragmentation) is in the region
(10% =+ 107) cm™, in which the films have a thickness,
and the fibers and particles have a diameter across the
range (1.0-100) nm” [8]. It seems reasonable and
advisable to consider the possible mechanisms for
implementing the nanostate phenomenon in the
development of composite materials with a certain set
of functional characteristics for various practical
applications. Of particular interest are functional
composite materials based on high molecular weight
matrices (polymer, oligomeric, combined) which, due
to a combination of operational and technological
characteristics and economic parameters, are in some
cases a non-alternative solution to the problem of

implementing the principles of self-organization with
external influences [9].

The purpose of this work was to evaluate the
effectiveness of various directions of nanostate
phenomenon manifestation in the development of
compositions and  technology of functional
composites based on polymer matrices of industrial
production.

Results and discussion

A systematic analysis of literature and our
studies [10-16] made it possible to characterize the
nanostate as a special form of existence of particles or
elements of condensed matter, characterized by their
activity in the processes of interphase interaction, due
to the presence of intrinsic or acquired uncompensated
and delocalized charge carriers of various nature with
variable mobility and localization under the influence
of external factors (temperature, mechanical, wave,
friction, electromagnetic, radiation, etc.), which
manifests itself in a certain size range, individual for
each type of substance.

The proposed content of the definition of
nanostate allows us to determine the conceptual
directions of creating functional composites based on
polymer matrices for metal-polymer systems of
various types and purposes. The basic components of
these areas, shown in Figure 1, are the foundations of
materials science and technology that have formed at
present, which can be formulated as several
conceptual blocks.

Conceptual directions of creating functional composites
based on polymer matrices for metal-polymer systems of
various purposes

/\

Transformation of components
structural imperfections into centers
of functional modification of
matrices and systems

N\

Purposeful synthesis of polymer matrices
and modifiers of a specific composition,

Realization of synergistic effects by
using the potential of components
with a perfect structure

/

Formation of functional structures
with a different level of organization

structure and dispersion using chemical,
mechanochemical, tribotechnical and
energy effects on components and

Y

for the implementation of systems  [€
with complicated operational functions

Figure 1 — Conceptual directions for creating functional composites
based on polymer matrices for metal-polymer systems
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The classical concepts of condensed matter
physics and material science about the structural
imperfection (defectiveness) of the components of
polymer composites [17, 18] make it possible to
consider their transformation into centers of
functional modification of matrices and systems.

In this approach, it is possible to purposefully
introduce into the defective regions of the polymer
matrix (which are centers of fracture processes
nucleation) of components that cause the formation of
a structure with greater resistance to adverse factors
(temperature, mechanical, chemical, etc.). In this case,
there is possible mutual compensation of structural
defects of the matrix binder and functional component
(filler, reinforcing, tribotechnical, electric conductive,
etc.) with the formation of a system with a synergistic
combination of property parameters.

A characteristic example of the validity of this
direction are studies carried out by the scientific
school of Professor A. Machyulis. [19]. It is obvious
that the use of industrial polymer matrices with
various levels of structural imperfection of functional
components exhibiting signs of nanostate as modifiers
will allow develop composite technologies with an
optimized structure and higher resistance to
operational factors.

A promising conceptual approach to the creation
of functional composites based on polymer matrices
seems to be providing conditions for the realization of
synergistic effects by using the potential of
components with a perfect structure. This approach is
based on the theoretical and experimentally proven
fact of a decrease in the defectiveness of condensed
systems upon reaching the dimensional boundaries
characteristic of the manifestation of a nanostate. A
similar approach can be implemented, for example, in
the formation of boundary layers with an optimal
structure due to a directed change in the mechanisms

of interfacial interactions at the stages of formation
and processing of composites [20].

The structural imperfection factor of industrial
polymers, manifested in their polydispersity, presence
of radical synthesis products, residual amounts of
catalysts and monomers, which impedes the
realization of potential in functional composites, can
in some cases be successfully blocked by targeted
synthesis using chemical, mechanochemical,
tribotechnical, and energy effects on components and
systems for their receipt, processing and operation of
products [20].

Analysis of literary sources and our studies
clearly indicate the impossibility of achieving optimal
parameters of the characteristics of functional
composites even when using high-strength
components. This effect, called as “structural
paradox”, is observed, for example, when reinforcing
polytetrafluoroethylene  with  carbon-containing
modifiers — carbon fiber, fullerenes, carbon nanotubes
[20]. Therefore, the formation of functional structures
based on polymer matrices with various levels of
organization seems to be a very promising approach.
This approach is implemented in systems with
complicated operational functions considered in [9,
16].

The choice of the conceptual direction of
creating functional composites based on polymer
matrices for metal-polymer systems of various
designs is determined by their purpose, technological
and economic factors affecting the effectiveness of the
decision. At the same time, the expediency of
realizing the phenomenon of nanostate of components
to form the structure of a composite or system
adequate to the intensity of the impact of operational
factors is obvious. Regardless of the conceptual
direction used, the algorithm of the methodological
approach presented in Figure 2 seems reasonable.

Methodology for the implementation of the nanostate phenomenon in
materials science and technology of functional composite materials based
on polymer matrices and metal-polymer systems

4 ’\

y  ;

Factors determining the nanostate
of components of materials and

The concept of energy and
technological compliance of
metal-polymer systems —> components of materialsand [ phenomenon in material science
systems

Methodological principles of the
implementation of the nanostate

and technology of composites and
systems

\

/

Compositions and technologies of functional composites and metal-
polymer systems of various structural organization

Figure 2 — Algorithm for developing a methodology for the implementation of the nanostate phenomenon in
materials science and technology of composites and metal-polymer systems
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Studies of the factors that determine the
mechanisms of manifestation of the nanostate of the
components of materials and systems allow, on the
basis of the concept of energy and technological
compliance [21], to develop methodological
principles for creating functional composites and
technologies for their manufacture and processing into
products for metal-polymer systems with various
levels of structural organization. In developing the
principles, we proceeded from the prevailing material,
technical, technological and personnel support of the

production activities of enterprises of the machine-
building complex of Belarus and a number of other
states of the post-union space, which is focused
mainly on IV technology. The principles proposed in
Figure 3 can be implemented in a specific field of
nanocomposite materials science —nanocomposites
with enhanced performance parameters developed on
the basis of polymer matrices of large tonnage
production at enterprises in Belarus and other CIS
countries.

(tribochemical)
processes by changing
the energy state of the

components

"\

Transformation of
wear products into
wear inhibitors of
metal-polymer
systems by changing

/

METHODOLOGICAL PRINCIPLES OF
IMPLEMENTATION OF THE NANOSTATE
PHENOMENON IN MATERIALS SCIENCE

AND TECHNOLOGY OF FUNCTIONAL
COMPOSITES

The principle of Formation of an Physical The directed implementation of the
multilevel integration compatibilization of mechanism of nonchain
modification of supramolecular structure the components of stabilization in polymeric mono-
matrices of by modifying the matrix || polymer mixtures by and combined matrices by
composite with a combination of modification with deactivating potential centers of
materials nanoparticles of the same [ nanosized particles at || macromolecule degradation in the
or different composition || the combination stage | bulk or surface layer of the product
and habit
T Activation of a
unfailnohrlabtiltéogff;sico\ \ favorable (prevailing)
. process of interfacial
chemical

interaction in
composites and systems
by forming a nanoscale
relief on contact
surfaces

Inhibition of corrosion-
mechanical wear and
contact destruction of

tribosystems of various

designs by introducing
into the structure

the mechanisms and
kinetics of contact
processes

fluorine-containing
compounds of directed
synthesis or ablation

\

Restoring the structural
potential of regenerated
thermoplastic matrices by
forming supramolecular
(crystalline and quasi-
crystalline) aggregates by
doping modification

Control of the process
of polymer matrices
structuring by using

the features of the
crystal chemical
structure of nanoscale
particles of modifiers

Catalysis of interfacial
interaction in nano-
composite materials by
mechano-chemical
activation of components
at different stages of the
technological process

Implementation of multi-
stage recycling of residual
products of processing
and amortized products
with the introduction of
nano-modifiers of the
integration mechanism of
action

Figure 3 — Methodological principles for the implementation of the nanostate phenomenon in materials
science and technology of functional composites based on industrial polymer matrices and metal-polymer
systems
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The principle of multi-level modification of
matrices of composite materials can be implemented
by introducing into matrix binder combinations of
reinforcing and structural components that form a
supramolecular, intermolecular and phase structure of
the optimal type and ratio. Inhibition of adverse
physicochemical (tribochemical) processes in metal-
polymer systems is achieved by changing the energy
state of the components. Transformation of wear
products of metal-polymer systems into wear
inhibitors is possible by changing the mechanisms and
Kinetics of contact processes.

Doping modification of regenerated
thermoplastics with nanosized particles at a content of
0.01 - 1.0 wt. % ensures the formation of
supramolecular crystalline and quasi-crystalline
aggregates, providing restoration of the structural
potential of the material incorporated in the synthesis.

An effective direction for improving the
structural parameters of industrial thermoplastics is
the introduction into the melt of nanoscale particles of
a certain habit — lamellar, spherical, or whisker.

The catalysis of interfacial interaction processes
in  nanocomposite materials is possible by
mechanochemical activation of mixtures of
components in the presence of nanoscale modifiers
that activate radical transformations with the
formation of copolymer products.

Optimization of structural parameters at various
levels of organization is possible with multi-stage
recycling of residual technological products and
amortized products from polymer and composite
materials using nanomodifiers of integration action.

The principle of inhibiting corrosion-mechanical
wear [21] and contact fracture by introducing into the
mixture system nanoscale  fluorine-containing
ablation or directed synthesis products allows to
improve the tribological parameters of metal-polymer
conjugations due to the formation of a nanocomposite
separation layer.

Formation of nanorelief, which increases the
adsorption and mechanical components of the
adhesive interaction, is effective with the help of
directed energetic effects of a high intensity for
manifestation of interfacial processes that ensure the
formation of boundary layers of optimal structure in
composites containing reinforcing fillers (carbon,
glass, and other fibers).

The implementation the principle of non-chain
stabilization of polymeric mono- and combined
matrices by introducing nanosized components at the
plasticization stage and manufacturing products using
diffusion technologies makes it possible to obtain
nanocomposites for products with increased
resistance to  thermo-oxidative  environments,
including tribochemical influences.

An effective principle for the formation of
nanocomposites based on mixtures of thermoplastics
is physical compatibilization carried out by nanoscale

modifiers due to the formation of a spatial network of
adsorption-type physical bonds. When a combination
of nanosized particles with different habit and
temperature range of nanostate manifestation is
introduced into the polymer matrix, nanocomposites
are formed with an integrated supramolecular
structure, which ensures the achievement of increased
parameters of deformation-strength, adhesion and
tribotechnical characteristics.

Consideration of the structural features of
functional composites based on polymer matrices
obtained using various methodological principles for
the implementation of the nanostate phenomenon is
the subject of a special publication.

Testing the developed methodological principles
for the implementation of the nanostate phenomenon
in materials science and the technology of composites
and metal-polymer systems in various versions
confirmed their effectiveness and expediency of
practical application [13, 16, 20, 22, 23]. It is
necessary to emphasize the characteristic feature of
the developed methodological principles for creating
functional composite materials based on polymer
matrices, which consists in orienting them to the
existing technological base of domestic industrial
enterprises, which is formed on the basis of traditional
equipment for producing composites and processing
them into products. This aspect not only corresponds
to the priority areas of scientific, technical and
innovative activity in the Republic of Belarus for
2021-2025 (priority areca ‘“‘Materials science,
nanomaterials and nanotechnologies”) and the
Strategy “Science and Technologies: 2018-2040”
developed by the NAS of Belarus, but also expands
the branded assortment and the scope of production of
functional nanocomposite materials based on large-
capacity polymer matrices produced by domestic
enterprises. Thus, the approach to nanomaterials and
nanotechnologies as “providing or infrastructural
technologies” [6], developing modern materials
science and the innovative functioning of the domestic
industrial complex, is fully implemented.

Conclusion

A systematic analysis of the development of
domestic materials science and technology of
functional composites indicates an insufficient level
of realization of the potential of industrially produced
polymer materials using modern achievements in the
physical chemistry of polymers and condensed matter
physics.

The conceptual directions of creating functional
composites based on industrial polymer matrices for
systems with enhanced performance parameters,
realizing the nanostate phenomenon of material
objects at various stages, are proposed. An algorithm
has been developed for the implementation of the
nanostate phenomenon in materials science and
nanocomposites technology, which forms the
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conditions for the energy and technological
correspondence  of  components and  the
methodological principles for its implementation in
materials science of polymer composites. The
proposed methodological principles form the basis for
expanding the branded assortment and volume of
production and  application of  functional
nanocomposite materials with increased performance
parameters based on large-capacity industrial
polymers.
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PROBATIONARY SUPERVISION: CONCEPT, SUPERVISORY
REQUIREMENTS, LEGAL CONSEQUENCES, IMPLEMENTATION
PROCEDURE

Abstract: The article considers a new probation institution, the relevance of which is associated with the policy
of humanizing criminal punishment, implemented in the current criminal, criminal procedure, criminal executive
codes of the Kyrgyz Republic. The problem of limiting the use of imprisonment in the practice of combating crime is
very relevant for the Kyrgyz Republic. The maintenance of such a large number of citizens in correctional institutions
places a heavy burden on the state budget, hinders the solution of many social problems, and promotes the spread of
the customs and traditions of the criminal environment. Issues related to the development of alternative forms of
punishment and the expansion of their application, the creation of an effective probation service is another
contribution to the successful implementation of judicial reform. The development of a probation service is essential
to reduce the amount of torture, inhumane treatment in closed institutions and the rate of recidivism committed by
persons who have previously served their sentences.
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Introduction 1967. In addition, in 1965, the Probation Rules were

In the context of criminal law reform, a new published [1]. In the XX century in the West, this term
institution has been introduced in the Kyrgyz Republic (from the Latin. Probation ozn. - test) was used as a
- probation, which combines state coercion measures. synonym for conditional conviction along with parole
The new probation law provides for the possibility of - parole. Similarly, as well as supervision under
a more humane punishment, not related to the probation, probation was also understood in Soviet
deprivation of liberty of persons who committed a penitentiary science [2]. The 1964 European
minor crime. The idea of the depenalization of Convention on the supervision of conditionally
criminal punishment, which is one of the directions of convicted or conditionally released offenders also
the criminal policy of the state in combating crime, is does not apply this concept, limiting itself to the
outlined. obligations of states to monitor offenders [3].

A modern understanding of probation did not So, probation is a type of conditional punishment
take shape right away. This institute appeared in in which a person sentenced to a trial period
England in 1887, in connection with the adoption of established by a court is taken under the supervision
the Law "On the test of the first convicts." In 1907, of special authorities. Probation can be considered as:
with the adoption of the Law on the Testing of a type of criminal punishment; crime prevention
Criminals, this institution was finally formed in measure; the system for the execution of alternative
English criminal law. Currently, probation rules are sentences; the process of correction of the convict;
consolidated in the criminal justice laws of 1948 and form of social and legal control. Probation consists in
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monitoring the behavior of the person under
investigation or convicted, fulfilling the duties
assigned to him by the court, with the aim of
correcting and resocializing, correcting behavior, as
well as preventing him from committing new
offenses.

The purpose of the probation is to reduce
recidivism and stimulate law-abiding behavior,
promote the inclusion of the offender in society, and
ensure the safety of society and the state. Typically,
probation is provided for crimes of minor gravity and
less serious. Probation can be chosen as a measure of
responsibility only if the defendant expresses
readiness to comply with all the requirements, to
comply with all restrictions established by the court.

Already in the second half of the 18th century, in
many developed countries of the world the use of
imprisonment, especially for a short time, was sharply
criticized for the inability to solve the main task of
imprisonment for social rehabilitation and correction
of offenders. The result of the concern of the world
community at the present stage is the emergence of
special international standards on legal sanctions;
alternative to imprisonment. The UN Standard
Minimum Rules for Non-custodial Measures (Tokyo
Rules), adopted by the UN General Assembly on
December 14, 1990, indicate that “alternatives to
imprisonment may be effective means of dealing with
offenders in society as“ in the interest of of offenders
and society. ”The guidelines for the re-socialization of
offenders are clearly expressed in Recommendation
(92) 16 on the European rules on the application of
public sanctions and penalties adopted in 1992 by the
Council of Europe.

Today, world, and especially European
civilizations, see international standards not as
alternatives to imprisonment, but as basic penalties
not related to deprivation of liberty, which should be
applied in the first place. Deprivation of liberty should
be resorted to only in exceptional cases, when this is
in the interests of the safety of the victim, society and
the process of re-socialization of the convicted person.
And if the countries of the West already have quite a
lot of practical experience in applying punishments
without isolation from society, then many countries of
Eastern Europe, Central Asia, including Kyrgyzstan,
are just beginning to put them into practice.
International standards do not offer an exhaustive list
of alternative sanctions, but open up opportunities for
the individual approach of the legislator in each
particular country.

One of the elements of a system of measures not
related to deprivation of liberty is probation, its
varieties and modifications, as well as probation. As
the studies of foreign authors show, it is precisely
these institutions that attract the increasing attention
of theoreticians and are widely used in the practice of
many states. The works of Russian scientists P.1.1. are
devoted to the formation and development of the

institution of probation abroad. Lublinsky, N.S.
Tagantseva A.A. Piontkovsky, N.S. Timashev (end of
IX beginning of XX century). A significant
contribution to the study of probation was made by
Russian scientists M.R. Geta, K.F. Gutsenko, B.C.
Krylov, N.N. Polyansky, G.S. Merkulov, V.A. Utkin,
N.B. Khutorskaya, V.P. Shupilov N.A. Struchkov,
etc.

For example, in America, probation has existed
for more than 150 years, and during this time it has
undergone a number of significant changes. Under US
criminal law, probation is a form of punishment based
on conditional conviction and deferral of execution.
1878 was established at the state level of the probation
service in the USA. This service appeared in
Massachusetts first. Attempts to enact federal
probation legislation have been made since 1908, but
the corresponding law was adopted only in 1925. The
USA is the world leader in terms of numbers 2.2
million people serving sentences in correctional
institutions, the total number of convicts in the
country, this is a quarter of prisoners of the entire
globe, although the US population makes up only 5%
of the world's population.

In modern Japan, the probation institute occupies
a very worthy place in the system of crime prevention
measures. The Japanese probation combines the
“western” features and characteristics of national
traditions for the prevention of socially dangerous
behavior. It seems that the probation institution in
Japan currently has strong roots and is inseparable
from its legal system. Obviously, the low crime rate in
the country largely depends on the successful
functioning of social control mechanisms in society.
Among these mechanisms, probationary experience is
very valuable, in which positive features of
development undoubtedly prevail.

And Swedish law provides for probation.
Moreover, it has its own characteristic features and is
regulated in the UK Criminal Code in great detail.
Probation may be assigned as an independent criminal
law measure in cases where the court concludes that a
fine is not sufficient. At the same time, probation as a
set of specific measures may accompany parole.

In the Republic of Moldova, the Law on
Probation has been in force since 2008. In early 2016,
such a legislative act was adopted in Armenia, and in
Ukraine it entered into force in 2015.

According to Article 83 of the Criminal Code of
the Kyrgyz Republic “Exemption from punishment
using probationary supervision”, the court, when
imposing a sentence of imprisonment for a term not
exceeding five years, taking into account the gravity
of the crime, the identity of the perpetrator, his consent
to the use of probation and other circumstances of the
case, will conclude about the possibility of correction
of a convicted person without serving a sentence, may
decide to release him from serving a sentence using
probation supervision (probation), which is a
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compulsory incentive measure of criminal law business days from the date of registration of the

influence.

Probation does not apply to persons convicted of
grave or especially grave crimes, foreign citizens and
stateless persons temporarily residing in the Kyrgyz
Republic, as well as to persons who have committed
an infringement on the sexual inviolability of a minor.

The Criminal Executive Code of the Kyrgyz
Republic contains article 165, which establishes
probation supervision (probation) as the activity of a
probationary body to monitor the execution of
convicted duties assigned by the court and their
behavior, as well as provide them with a set of social
and legal measures developed and implemented
individually in relation to a person under probationary
supervision, to adjust his behavior in order to correct
and re-socialize the convicted person, as well as to
prevent him from committing new crimes,
misconduct, and other offenses.

To date, Kyrgyzstan in the world prison index is
88 out of 200 (178 convicts per 100 thousand people).
According to the general prison rating, Kyrgyzstan
takes 92 place (10 thousand 574 convicts) according
to the data provided by the State Penitentiary Service
of the Kyrgyz Republic dated January 10, 2019 [4].

Probationary supervision is carried out by the
probation authority and the command of military units
and institutions (in relation to military personnel).
During the probationary period, the court, on the
recommendation of the probation authority, can
completely or partially cancel or supplement the
probationary obligations previously established for
the convict. Probationary supervision is carried out in
respect of clients released by the court from serving a
sentence of imprisonment for the period established
by a court decision. The term of probation supervision
shall be calculated from the day the convicted person
is registered with the probation authorities. The
territorial probation authorities shall not later than 3
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judicial act, which entered into force in the register of
incoming messages, notify the border service of the
Kyrgyz Republic of the establishment of restrictions
on the departure of the client from the Kyrgyz
Republic.

The grounds for lifting the restriction on the
client’s departure from the Kyrgyz Republic are:

- serving the sentence imposed by court order;

- annulment of the court decision with the
termination of the case;

- expiration of probationary supervision;

- exemption from punishment by virtue of an
amnesty act;

- a positive decision of the territorial probation
authority (at the request of the client) on a short-term
trip outside the Kyrgyz Republic due to exceptional
personal circumstances (in case of death or serious
illness of the spouse, close relative, client’s business
trip);

- death of a client or the need to treat a client
outside of Kyrgyzstan.

Legal consequences of probationary supervision.

1. Upon the expiration of the probationary
period, the convict who has fulfilled the supervisory
requirements and the probationary duties assigned to
him and has not committed a new crime or misconduct
shall be deemed to have served his sentence.

2. If the convicted person has violated the
supervisory requirements and the probation duties
assigned to him two or more times during the year,
without justifiable reasons, the probation authority
shall submit a submission to the court to cancel the
probation supervision.

3. If a convict commits a new crime or
misconduct during a probationary period, the court
shall punish him in accordance with Section 79 of the
Criminal Code based on the aggregate of sentences.
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JEYEBHBIE CBOMCTBA UBBI: OT CPEJHEBEKOBBSI IO COBPEMEHHOCTH

Annomayusn: B OanuOl cmamve nosecmsyemcs o jleyebHbIX ceolicmeax npedcmagumeneti pooa Salix L.,
omxpuimuix euje 6 Cpeonesexosve genukum exapem A8uyeHHOU u 0OCmalowuxcsa aKmyansHelMu U no ceti 0eHs. B
cmamve maxHce NPUBOOAMCs c8e0eHUs 00 YOUBUMETbHBIX CEOUCMBAX KOPbl, KOPHEl, TUCbes U YEEmKO8 UBOBbIX,
cooeporcawyux 6 cebe: (heHoNOKUCIOMbL, AMUHOKUCIOMYL, ACKOPOUHOBYIO KUCIONY, CANOHUHBL, dUpHble MACIA U
noAUCAXapudbvl, HAUWEOWUX NpUMeHeHUe He MOIbLKO 8 PapMaKoIo2uu u Meouyune, Ho U 8 KOCMemon0cUuy.

Knroueswie cnosa: poo Salix L., kopa, Kopru, 1ucmos, yeemxu, MeOuyuHd, hapmaxoiousl.

BBenenue [elleOHbIe  CBOMCTBA pasHBIX BHAOB Salix L.

Kak usBectHo, pox Salix L. urpaer 60/biyio Hanpumep, onuceiBast uBy xunad - Salix aegyptiaca
POJb B PACTUTEIFHOM MUpE — 3TO OIHMH W3 Hanbolee (uBa ermmerckas), ABHIIEHHa OTMeYaj CIeIyromee:
KPYITHBIX pojioB ¢uiopkl. MIBa o0benuuseT 600 BUIOB «[Imon ¥ MUCTHS CBA3BIBAIOT PaHy 0€3 HOKCHUS, CCITH
JICpEBbEB, KyCTapHHUKOB u KyCTapHHYKOB, CZeJaTh JIEKAPCTBEHHYIO TIOBS3KY U3 CBEKUX JINCTHEB
pacIpOCTpAaHCHHBIX Ha OOJNBIICH 4YacTH CyIIW. WBBI, 3TO OCTaHABJIMBACT KpoBoTeueHne. Kpome Toro,
PaznooOpaszue BHJIOB, Hux ITUPOKOE MJIOABI W JIMCThSI MBBI CIIY)KaT JIEKapCTBEHHOM
pactipocTpaHeHne, O0OyCIOBHIM MHOTOCTOPOHHEE MOBSI3KOW TIpHM paHEeHWsAX Kocredl. [lmompl wWBHI
XO35IICTBEHHOE NPUMEHEHHUE UBBI, TaK B IIOCICIHUE MPUKIAABIBAIOT MPU yJape MO TJIa3HOMY S0JIOKY,
rOJIbI ocolyro aKTyaJbHOCTb IprOOpeIno TakXKe OH MOJE3CH JIOAAM, CTPAJAIONINM KPOBABBHIM
MCIOJIb30BaHUE UB B ()apMaKOJOTHH U MEITUIIMHE. MTOHOCOM.

HHTepeceH TOT, (akT, 9TO BeTUYAUIITUI JeKaphb Kamens wBBI (3aCTBIBIIMN KIEHKUHA COK U3
U LIEJIUTENh CBOEro BpeMeHH - A0y Anu n6H Cuna* KOpBl)  O0JajaeT CWJIBHO  OYHMIIAIONIMMH  H
(980-1037), eme B 1-0it uerBeptu XI Beka pasraman pa3peXamIuMU  CBOMCTBaMH, I TMOJyYEHUS

* B EBporne n3BecTHBII Kak — ABHICHHA.
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KOTOpOM, Ha JIUCThAX AeNarT uapanusbl. Kamenp
MCIOJIB3YETCs MPH CITA00CTH 3PCHHS.

ComBernss © COK HMBBI —  CPEACTBO
yCIOKauBaroIee roJoBHYI0 001b. COK, BBDKATHIA U3
JIUCTHEB UBBI, JCUCTBYET, KaK HU 4TO APYyroe, Ipu
JICYCHNH THOCTEUCHHS W3 yXa, ero TaKKe
MPUKIAABIBAIOT [PHU yIape MO TJIa3HOMY SOJIOKY.
Kpome Toro, cox WBBI MOJI€3€H MpPH 3aKYMOpPKaxX B
MEYCHU U TIPU KENTYXE.

Jlaxxe 307a WBBl ETHIIETCKON o00Oiamaer
cnenu(pUIecKUMA  KOCMETHYECKUMH  CBOMCTBaMHU:
OuYeHb ObICTPO U 3(D(PEKTUBHO CYIIUT U 3KUBIISET
paHEbI, a B BUJE Ma3M C YKCYCOM - H3BOAUT OOPOIaBKU
u reprecy [2, c. 656].

l'eHnanpHBlid  ABHIICHHA  ONMHCA  TaKXkKe
neyebHOe cBOHMcTBO Salix aegyptiaca Bo Bpems
MYTENIeCTBUSI MO NaJLSIIMM COJHIEM U B OopbOe
MpOTHB 3HOWHOrO Berpa. «Ecimm KoMmy-HHOYIb
MOBPEUT 3HOMHBIA BETEp, TO €My HYXXHO OOJHUThH
KOHEYHOCTH XOJOIHON BOJON W OMBITH JIUIIO, NATh
KylIaHbe U3 OBOIICH C XOJIOAHBIMH KaueCTBaMH,
CMOYHTH TOJIOBY MAacJIOM C XOJIOJHBIMH KaueCTBaMH,
BpOJIe PO30BOI0 Maclia U Maciia erurneTckoi uBe» [1,
c. 368].

Jlo Hac momuIHM U 3aMETKHU BETMYANIIIero JeKaps
OTHOCHUTENBHO CBOWCTB - wuBBI rapab - SaliX
babylonica L. (BBl BaBHJIOHCKON MM «IUIAKYYEH»).
Kak ormeuan cam nenurens: «JIyO (BomokHucras
BHYTPEHHSII 4YacTh KOpPBI) HMBBEI H €€ CMOJa,
M3BJIeKaeMasl IMyTeM Hajpe3a, HCHOJIb3YIOTCS JUIs
TMOJYUYCHHUA OJHOI'0 M3 JIYUIIHUX IMUIIEBBIX 6aBpaKOB
(coma). CMona WUBHI TaKKe yCTPAaHSCT MOMYTHCHHE
3peHusi, a Jay0 - obnagaer 3h(HeKTHBHBIM CYIIAIUM
0e3 JXOKeHHS CBOWCTBOM. [IOpOIIKOM M3 KOPBI WBHI
MOCHIMAIOT TOPE3bl U CBEXHE 3JI0KAYECTBEHHBIE
pasbl. CBexas KOpa HUBBI C PO30BBIM MAaciiOM,
BCKHUIITIYCHHBIM B KOPKE TpaHaTa, IIOMOraeT OT OOJIH B
ymax. Kopy Taxke HCIIONB3yI0T OT KPOBOXapKaHbS, a
OTBap W3 Hee — XopoInee 0OMBIBaHUE OT MIEPXOTH.

Bepkatellik M3 JHMCTBEB HBBHI COK, 00dazaeT
cymamunm, 0e3 ¥oKeHHUsS CBOMCTBOM. JIMCTBS MBHI, Kak
1 KOpa, MPUMEHAIOTCA [JId MIPUTOTOBJICHUA MOPOLIKa
OT MTOPE30B M CBEXKUX 3JTO0KAYECTBEHHBIX paH. BMmecTe
C PO30BBIM MACJIOM, BCKHITTYCHHBIM B KOPKE IpaHara,
BBDKATBI COK JIUCTHEB HBBI KaIlalOT Ipyu  YHIHBIX
Oomsix. [Tpn mpuMeHeHHH BO BHYTpPb, BBDKATHIH COK
WBbI U3TOHJACT ITHUABOK, a O6J'II/IBaHI/Ie U3 HACTOsA UBBI —
MpeKpacHOe CPEJICTBO TP ToJarpe.

CoK, BBDKATBhIi M3 IIBETKOB MBBI, KAK U COK M3
JUCTBEB, oOONagaeT CymammM, ©0e3  ¥OKEHHS
CBONCTBOM, LIBETKH HBBI TaKXkKe HCIOJNB3YIOTCS MPHU
MOMYTHEHHUH 3PEHUS, a €€ IUIOABI TOMOTalT OT
KPOBOXapKaHbS.

M3BecTHBI M KOCMETMUYECKHE CBOWMCTBA WBBI
BaBWJIOHCKOW. Tak, Hampumep, KOXKypa ee KOpHA
MIPUMEHSIIACH JJIsl MPUTOTOBJICHUSI KPACcKH JUIsl BOJIOC,
a 30J1a JPEBECHHBI UBHI C YKCYCOM, B KA4eCTBE Ma3H —
B 60opr0e mpoTHB 6opoaaBoOK» [2, ¢. 680-681].

Taroke BBIOAIONIUIICS YUCHBIH ONICal [eIeOHbIe
CBOHCTBAa  CIYIIEHHOI'O COKa JINCTHEB  «UBBI
IUIaKy4Yei», MCIOIb3YeMOro HpH OOJSIX B KOCTAX U
cycraBax. Jlysl IPUTOTOBJIEHUSI JIEKAPCTBA, CPHIBAIH
OXaIKy MOJIOJbIX JTUCTHCB HHaKy‘Ieﬁ HBBI, OTX KUMaJIU
n3 HuX 20 T cOKa, 3aTeM CTaBHJIM Ha TETIJIOE MECTO, Ha
ucnapenue. Mcnapsumm 2/3 coka, moka He OCTaHETCs
MPHUOIN3UTENBHO 6 T CTYIIEHHOTO COKa, M IPUHIMATH
¢ menom 10 mueit [3].

U B Hamm 1HU WHTEpEC K 1eJIeOHBIM CBOWCTBAM
UBBI BCE TaKKe aKkTyajieH. Tak, WBOBas Kopa Takxke
MOXKET UCIIOJIB30BATHCA 1A TOJTYYCHUA BOJIOKHHCTOM
MacChl, JICKAPCTBEHHBIX BEINECTB, MPHIOAHA B
(l)apMaKOHOFI/II/I U B KauCCTBC HAIIOJHUTECIIA IIpU
MPOM3BOJICTBE CTPOUTENBHBIX MaTepuanoB.  Kak
JICKApCTBECHHOE CHIPbE KOpa HWBBI NPUMEHSETCS B
I'epmanun, ®@pannuu, Ilonpme, Yexun, CnoBakuw,
Benrpuu u Pymbiaun.

B nacrosmmii MOMEHT M3BECTHO, UTO B COCTaB
UB BXOJAT (DEHOJIOKHCIIOTHI, ACKOPOMHOBAsSI KHCIIOTA,
AMHMHOKHCIIOTBI, CallOHWHBL, JS(QHpHBIE Macia |
MOJIMCaxapyuisl, KOTOPbIE MOTYT BHOCHTH BKJIAJ B
obmwmit papmakonornueckuit adpdexr [4].

ITpenaparsl Ha OCHOBE KOpPBI MBBI OKa3bIBAIOT
Goneyronsroniee, YKapOTIOHIDKArOIIEee,
[IPOTUBOMAJISIPUNHOE, MPOTUBOPEBMATHYECKOE,
BSDKYyILEEe, AHTHOAKTEpUAIbHOE, AHTHI'€IbMHUHTHOE,
JUypETHYECKOe, TIoMeocTaTu4eckoe aencreue. B
CpPaBHEHHH C  HCIOJB3YEMBIMH B  KadecTBE
JIEKAPCTBEHHOTO CHIPbSI JIMCTBSIMH M COLIBETHAMHU
Kopa  omTiM4yaeTcs  Ooyiblie  KOHIICHTpaluen
JEUCTBYIOIIMX  BEIISCTB:  TaHWHA,  CATHINHA,
moreoauHa M Ap. OCHOBHBIM  KOMITOHEHTOM,
CHHCKAaBIIUM TIONMYJSPHOCTh MBBl B MEAHWIIMHE,
MOCIHYKWJI CAIMIMH — (DEHONBHBIN  TJIHMKO3MI,
TEpaeBTHUECKOE JIEHCTBHE KOTOPOrO OCHOBAaHO Ha
OKHCJICHHH B OPraHU3ME CAIMIMHA B CAJIHILMIIOBYIO
kucnoty. B wactHocTm 0O.0. XuTeBa NPUBOIHUT
CJIE/TyIOIINE CBEJCHHUS O COJCP)KAaHWW CaIMIHA B
Kope uBBI Oemoit — oxomo 0,92%, B kope HBBI
TPEXTBIYMHKOBOIT — okomo 0,2%, B Kope UBHI
nypiypHoit — oxoio 0,81% [5, c. 10].

ITo tpeboBanusm EBpomeiickoit dapmakoren
MHUHAMAJIBHOE  COJEp)KaHHE  CAIMIMIATOB B
PacTUTENFHOM ChIPhE JOJKHO COCTaBJIITh HE MEHee
1,5%. Yame Bcero B MUpPOBOil IIPaKTUKE B Ka4ECTBE
CBIPBEBBIX paCTeHHfI JJI4  HU3BJICUCHHUA CaJIMIMHA
ucnone3ytorest uBa ocrponuctHas (Salix acutifolia
Willd) u wBa OGemas (Salix alba  L.). s
KOHLCHTPAI[MM CaJUIMHA B KOPE XapaKTECPHBI
pas3yuuus B 3aBUCUMOCTH OT OMOJIOTHYECKOT0 BH/IA, a
B IIpelenax OAHOIO BHAA — OT BO3PACTa, YCIOBHUH
NIPOM3pacTaHus PACTEHUH U CE30HA 3arOTOBKH CHIPBS,
WHIMBHUIYAIBHBIX OCOOEHHOCTEH ocoOed  omHOi
nonyJsinuu [6, ¢. 30-31].

[To pe3ynpTaTam wuccienOBaHUN POCCHICKUX
YUCHBIX JOKa3zaHa 3(QEKTUBHOCTb HCIOIb30BAHUSI
9KCTPaKTa KOPBI UBBI JUIsl pa3pabOTKH HA €ro OCHOBE
JIEKapCTBEHHBIX CPEnCTB, o0Jaaromux
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MIPOTHBOBOCIIAJIUTEIEHBIMHY, AHAIBIC3UPYIOUINMA H
JKapoIOHIDKAIIMMU  cBocTBamu  [7, c. 4]
OKCIIepUMEHTHI, TIOCTABJICHHBIE HA KPBICAX, TPYTIIION
yuenbix Bo riase ¢ B.E. Iloropenossim [8, c. 350],
MmoKas3ajid, 4YTO TPaHyjbl Uil [PUTOTOBIICHHS
TUAPOTEIS, COACPIKAIIIe IKCTPAKT KOPBI UBHI, OoJee
3 PEeKTUBHBI TpPU JICUYCHUHU apTpo3a ©U 0O0IagaroT
HU3KOH TOKCHYHOCTBIO B CPaBHEHHHU C IPUMEHEHUEM
TJIFOKO3aMUHa Ccylb(haTa.

I'pynnoi HEMELKHX YYEHBIX ObuTH
OCYIIECTBIICHBI KJIMHUYCCKUAE MCIIBITAHUS Ha IOISIX,
YCTaHOBHBIIIKE, YTO UCIOJIH30BAHUE IKCTPAKTA KOPBI

BBl B TEPAleBTHYECKOH J103¢ TPHBOOHT K
3HAYUTEIbHO OoJiee HU3KMM MOOOYHBIM 3 exram,
4eM 3TO  HaONIomaeTcss Iociae  NPUMEHEHHs

00e300IMBAIOIINX /103 CHHTETHYECKUX CaJIMIINIATOB.
B T'epmanuu mnpenapaTbl, COAEpKalIlME€ HKCTPAKT
KOPBI MBBI, IPUMEHSIOTCS IIPH JICYEHHH OOJIE3HEHHBIX
peBMaTHYeCKUX 3a00JIeBaHMN YeJIOBEeKa, TaKMX Kak
apTput u Oomu B crnuHe. DapMakoJIOruyecKue
UCCJIEJOBaHMsl TOKa3ad, 4YTO MX KIMHHYECKas
(P PEKTHBHOCTh OCHOBAaHA HE TONBKO Ha ACHCTBHH
CalIMIIMHA, HO W KOMIUIEKCA JPYTHX OHMOJIOTHYECKH
aKTHBHBIX BeIIecTB [6, c. 32].

K HacrosmieMy BpeMEeHH B KOpE pa3IHMYHBIX
BHJIOB UBBI UACHTH(PHUIIMPOBAHBI P/l (IIABOHOUIOB U
yCTaHOBJICHA ux XHMHYECKast CTPYKTYpa.
[MpencraBuTenn  KIACCU(PUKANMOHHBIX — ITOATPYIIL
(h1aBOHOMIOB BCTPEYAIOTCS BO MHOTUX BHJAX HBBI.
[MpencraButenem  (aBOHOB B UBE  SIBISIETCS
JIIOTEOJIMH, KOTOpbIii OOHapyxkeH B kope Salix
purpurea, mucTbsax Salix acutifolia, Salix caprea, Salix
acutifolia, Salix alba, Salix triandra, Salix vestita,
Salix berberifolia, Salix myrtilloides, Salix saxatilis,
Salix pyrolifolia. Emie omuuMm mpeacraBuTenem
(h1aBOHOB SIBIISIETCS ANMUTEHUH, OOHAPYKEHHBIH M
KOJIMUECTBEHHO OIPEAEIEeHHBIH B JHUCTBAX Salix
saxatilis m Salix recervigemmis. W3BecTHO, dTO
(hmaBoHOMIBI 00NANAIOT JKEITYETOHHBIM JEiCTBHEM,
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KOTOpOEe BO3pacTaeT B psxy (IIABOHBI, XaJKOHEI,
(naBaHoHbI, (1aBoHONBI. DIABOHOMIBI 00JAAIOT
BBIPAKEHHBIM MPOTUBOAICPT UYECKIM "
MPOTUBOSA3BEHHBIM 3(exTom. JlokazaHo, YTO Takue
(maBOHBI Kak JUOCMETHH M €ro IJIMKO3WABI
(kampeo3u 1 ¥ caduKanpro3n), 0OHAPYKEHHBIC B HBE
KO3beil, oOnaiarot BEHOTOHM3UPYIOLIEH
AKTUBHOCTBIO W TIPUMEHSIOTCS TIPH BapHKO3HOM
pacmMpeHns BeH, Giaedurax M reMoppoe, a Takke B
TMHEKOJIOTHIECKO# mpakTuke [9, c. 45-46].

Kopy uBBI KO3beH PEKOMCHIYIOT B KAaueCTBE
MEePCIEKTUBHOIO JICKAPCTBEHHOI'O  PACTHTEIILHOTO
CBIPBS, COMIEPIKAIIETO MTPOAHTOIIMAHUINHBI, KOTOPHIE,
Kak U3BECTHO, 00yCIIOBIIUBAIOT
MIPOTHBOBOCTIAJUTEIEHOE M AHTHOKCHIAHTHOE
neictBue. JIMCTBS K€ M COLBETHSI, @ B OCOOCHHOCTH
MYJKCKHE, HaKaruTUBaIOIIre 3HAYHTENIbHBIC
KOJIMYECTBA IIPOM3BOJHBIX (hilaBOHA W (IaBoOHOIIA,
MOT'YT OBITh HCTOYHHKOM THOJyYESHHUS JICKAPCTBEHHBIX
CpeIcTB c KapINOTOHUYECCKAM u
BEHOTOHM3UpyoLuM feiicteuem [ 10, c. 184-186].

Taxum 00pa3oM, IPaKTUIECKHA BCE KOMITOHEHTHI
¢uro-mMaccel mpencraButenedl Buga poma Salix L.
Hadald MHTEHCHUBHO HCIIOJIB30BATHCS B COBPEMEHHON
3apyOeKHOW MemuImHe W (apMmarieBTuke. Ha Hamm
B3TJIs1I, OOJIBIIOE Pa3sHOOOpa3ue BHIOB UB, MPOH3-
pacTalomux Ha TEPPUTOPUU HAMIEW  CTpaHHI,
CIOCOOCTBYET BO3MOXKHOCTH JaJIbHEHIIero
BCECTOPOHHETO  M3YYEHHS U HCCICIOBaHUA
XMMHYECKOTO CcOCTaBa, (DapMaKoIOTH4ecKod U
MEJIMIIMHCKON AaKTUBHOCTU TMpeACTaBUTENEH BUA
pona Salix L. u B VY30ekucrane, ¢ Lelbl0 3aMEHbBI
MHOTHX CHHTETHYECKHUX KOMIIOHEHTOB COBPEMEHHBIX
JICKApCTBCHHBIX CPEACTB — HATypalbHBEIMH. Tem
Oonee, uro eme 1000 ner Hazax, YyAOTBOpHEIE
JecTBUS WBHI OBUIM COOpaHBI, W3YYEHBI, W TakK
OnmucrarensHO pachucaHbl BeIxoauem u3 CpemHei
A3un, BemMUANIINM JIeKapeM CBOCH JIOXH —
ABHIIEHHOH.

i dr. Provizor. Ne 15, pp.16-18; — Ne 16, pp. 27—
29; — Ne 17, pp. 31-36.
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Introduction stage that is central to the administration of justice.
The issue of sentencing is quite relevant not only Indeed, in imposing a sentence, the court decides what
at present, but also in any period of the historical measure of state coercion and on what scale
cycle, because determining the guilt of a person in a corresponds to the circumstances of the case, whether
crime and assigning punishment for this act is a very it is sufficient to achieve the goals of punishment
complicated and contradictory assignment of reason. enshrined in the law. It is through criminal punishment
For the correct application of the sanction against the that the assessment of the deed by the person found
guilty person, one must have all the information about guilty of an offense is expressed, which is expressed
the identity of the offender and the circumstances of in the necessary and sufficient restriction of the legal
the crime. Therefore, criminal law has developed the status of the guilty.
concept of sentencing. Therefore, the law establishes the general
Punishment - a measure of state coercion, shall principles of sentencing, that is, certain criteria
be imposed by a court verdict, which applies to a (requirements) by which the court should be guided in
person found guilty of a crime, and consists in the deciding whether to apply the appropriate state
deprivations and restrictions of the rights and coercive measure. Undoubtedly, each criminal law
freedoms of that person provided for by the Criminal institution contains categories and concepts, without a
Code of the Kyrgyz Republic. deep and comprehensive study of which it is
Sentencing is a criminal law institution that impossible to comprehend it. In relation to the
governs the rules for choosing a specific punishment institution of sentencing, these are the ambiguously
applicable to the person who committed the crime, understood general principles of sentencing.
giving instructions on the size and terms of the The definition of punishment shows that it can
punishment being chosen [1]. Sentencing is a special only be imposed by a court sentence. That is, the
[ ]
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legislator imposes an obligation on the court to choose correction), other mitigating and aggravating

a measure of punishment that would correspond to the
nature and degree of public danger of the crime
committed and the identity of the perpetrator.

The application of criminal legal means to
persons found guilty of committing crimes does not
have the goal of excluding them from society, but
rather their re-socialization, their correction and re-
education, the formation of a useful member of the
society that takes an active part in building a legal civil
society.

The criminal policy of the state proceeds from
the fact that the perpetrators of crimes can, despite the
severity of the crime committed, return to an active
public life and become the builders of a new society,
as well as the fact that there are no incorrigible
criminals, but there are not recovered criminals. The
issues of criminal punishment for many years remain
in the focus of attention not only of representatives of
science and practitioners of the investigation, court
and the penitentiary system, but also of society as a
whole. Punishment, both potential and real, is one of
the leading means of state criminal policy, a powerful
legal tool in the fight against crime, and in many ways
ensures the fulfillment of the objectives of the
criminal law. It is the punishment that recognizes the
role of the primary means of implementing criminal
responsibility. The practice of sentencing is of the
greatest importance for all types of law enforcement.

The Criminal Code of the Kyrgyz Republic has
a special 12-chapter for sentencing. Article 72 of the
Criminal Code of the Kyrgyz Republic enshrines the
general principles of criminal punishment, which,
when imposing a sentence, the court must take into
account that the punishment is adequate to the degree
of guilt and the degree of harm caused by the act,
taking into account the warning purposes of the
punishment. These are legal principles enshrined in
criminal law that determine the decision-making
mechanism of a court when choosing a specific type
and amount of punishment imposed on a person who
has committed a crime. Following these principles
allows a person to be sentenced to just punishment and
ensures that the goals of punishment are achieved [2].

In most countries of the world, the following
general principles of sentencing are used [3]:

The principle of the lawfulness of punishment:
the punishment imposed should be within the limits of
the sanction of the article of criminal law establishing
responsibility for the crime committed, and when
choosing a specific punishment measure, the
provisions of the general part of criminal law should
be taken into account.

The principle of individualization  of
punishment: the appointment of punishment, the
maximum appropriate severity of the specific crime
committed, the identity of the offender who
committed it (including from the position of possible

circumstances.

The principle of saving criminal repression: the
court selects the least severe punishment sufficient to
achieve the goals of bringing a person to criminal
liability.

Aggravating circumstances are legal facts and
conditions that require a stricter sentence to be
imposed on the perpetrator because they negatively
characterize his personality or increase the degree of
public danger of the act [4]. Aggravating
circumstances may be specific to a specific act
(qualifying features of a crime) or be fixed in the
general part of the criminal law and apply to all
crimes. The imposition of punishment, taking into
account aggravating circumstances, makes it possible
to individualize it and thereby is one of the guarantees
for imposing a fair punishment. Such circumstances
usually include, for example, the repeated commission
of a crime by a person who has previously committed
a crime, the group method of committing a crime, etc.

[5].

According to Article 83 of the Criminal Code of
the Kyrgyz Republic, when sentencing, circumstances
aggravating the punishment recognize:

1) commission of a crime by a group of persons
or a group of persons by prior conspiracy;

2) the commission of a crime motivated by
racial, ethnic, national, religious or interregional
hostility (hatred);

3) infliction of grievous harm by a crime;

4) the commission of a crime against a
knowingly minor, minor, obviously disabled person,
an elderly person or a person in a helpless state;

5) the commission of a crime against a woman,
obviously known to the perpetrator in a state of
pregnancy;

6) the commission of a crime against a person
who is in material, official or other dependence on the
perpetrator;

7) the incitement to commit a crime of a person
who could not be aware of his action (inaction) or lead
it due to mental illness, temporary mental disorder,
dementia or other painful state of the psyche, as well
as the use of such a person to commit a crime;

8) commission of a crime with particular cruelty
over the victim;

9) the commission of a crime in a state of
emergency or martial law or in conditions of public
disaster;

10) commission of a crime in a generally
dangerous way;

11) commission of a crime by a person who is
intoxicated. The court has the right, depending on the
nature of the crime, not to recognize this circumstance
as an aggravating punishment.

When sentencing, mitigating circumstances shall
recognize:
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1) sincere repentance or active assistance in
solving the crime;

2) voluntary compensation for damage caused or
elimination of the damage caused;

3) the commission of a crime due to a
combination of difficult personal, family, economic or
other circumstances;

4) the commission of a crime by virtue of
material, official or other dependence;

5) commission of a crime by minors;

6) the commission of a crime by a woman in a
state of pregnancy.

The court also takes into account all extenuating
circumstances  when  sentencing.  Mitigating
circumstances are legal facts and conditions that make
it possible to impose a less severe punishment on the
perpetrator because they positively characterize his
personality or reduce the degree of public danger of
the act [6]. Mitigating circumstances may be specific
to a particular act (privileging signs of corpus delicti)
or be fixed in the general part of the criminal law and
apply to all crimes. The imposition of punishment,
taking into account extenuating circumstances, allows
it to be individualized, and thus is one of the
guarantees for the imposition of a fair punishment.
Mitigating circumstances usually include, for
example, the commission of a crime for the first time
due to a combination of difficult life circumstances,
the juvenile age of the offender, confession and
assistance to the investigation, etc. [7]

According to Article 83 of the Criminal Code of
the Kyrgyz Republic, when sentencing, circumstances
mitigating the punishment recognize:

1) sincere repentance or active assistance in
solving the crime;

2) voluntary compensation for damage caused or
elimination of the damage caused;

3) the commission of a crime due to a
combination of difficult personal, family, economic or
other circumstances;

4) the commission of a crime by virtue of
material, official or other dependence;

5) commission of a crime by minors;

6) the commission of a crime by a woman in a
state of pregnancy [8].

Special rules for sentencing Criminal law may
provide for special situations when a sentence is
imposed subject to special rules. These are the rules
that apply only if there are circumstances enshrined in
the criminal law. Special rules develop or specify the
general principles of sentencing and apply along with
them. So, articles 76-81 of the Criminal Code of the
Kyrgyz Republic provide for all the special rules for
sentencing.

For example, special addition rules can be
punishments when a person consecutively commits
several crimes (sentencing in the aggregate of
sentences) [9].

In the aggregate of crimes, punishment is
assigned for each article separately, and then for the
aggregate. At the same time, additional penalties are
imposed on each article, which may be added up or
absorbed. In aggregate, no additional punishment may
be imposed that is not applied under any article
included in the aggregate. The primary and secondary
punishment are independent and are executed
independently. When imposing a sentence of
imprisonment, the term of the sentence shall be
indicated for each article. The type of correctional
facility (prison, colony) and the type of regime of the
colony are indicated only when sentencing is taken in
aggregate. When assigning correctional labor, their
term and percentage of deductions are indicated for
each article separately and then for the aggregate.

There are two principles of sentencing in the
aggregate: the principle of absorption and the
principle of partial or complete addition of sentences.
The principle of absorption means that more severe
punishment absorbs less severe; in aggregate, a more
severe punishment is imposed, while a less severe one
is not actually taken into account and does not exert
an effect on the total sentence. The principle of partial
addition of punishments means that part of a less
severe punishment joins a more severe punishment; as
a result, the aggregate punishment is assigned in a
larger amount than strict punishment, but in less than
the amount of punishment. The principle of complete
addition of sentences means the summation of all
punishments included in the totality.

The principle of complete addition of sentences
cannot be applied if the amount of sentences exceeds
the maximum amount that can be assigned in
accordance with the instructions of the General Part of
the Criminal Code.

Partial addition of punishments is allowed even
when the term of accumulated punishments allows
their complete addition to be applied. When assigning
punishment for the aggregate of crimes, additional
punishments may be added to the main punishments.
In case of complete or partial addition of sentences,
the final additional punishment may not exceed the
maximum term or amount provided for this type of
punishment in the corresponding article of the General
Part of the Criminal Code. If, after passing a sentence,
it is established that the person committed another
crime before being sentenced, then the sentence shall
be imposed according to the same rules [10].

At the same time, the moment of sentencing is
important, and not its entry into legal force. In this
case, the punishment shall be imposed according to
the rules set forth above, but the punishment served by
the first sentence shall be set off in the final
punishment. In the situation under consideration, the
sentence imposed for the aggregate of crimes cannot
be lower than the sentence imposed for the first
sentence. The sentence must indicate that the part of
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the sentence served on the previous sentence shall be
counted in the term of serving the sentence.

If in a similar situation the person was sentenced
conditionally on the first sentence, and on the second
sentence to a real sentence, the real sentence should
absorb the suspended sentence; addition of these
measures is not allowed, because the convicted person
conditionally did not violate the condition of not
applying real punishment.
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OIITUMU3ALIMOHHBIE MO/JIEJIX PBIHKA TPY JA

Annomayusa. B cmamve paccmampuearomcs 0onpocyl IPGeKmueHo20 UCHONbI0BAHUA IKOHOMUKO-
Mamemamuyeckux Memooos 6 001acmu 3aHAMOCMU CebCKO20 HACENeHUs 8 MPYOOU30bIMOUHbIX pecuoHax. bonvuioe
Mecmo 6 pabome 3anumaem paszpabomxa Kpumepusi ONMUMAiIbHOCMU PbIHKA MPYy0a U 02PAHUYEHU 8 MOOeU.
Inagnoe enumanue yoeneHo Ha ONMUMU3AYUIO CRPOCA U NPEONONCEH U paboUeli CULbl HA CENbCKUX MECHOCSX.

Knrouegvie cnosa: cenvckuii polHOK mpyoa, CHpoc U npeonodicenue paboouell Cubl, yenesas yHKYus, YCioeus
ONMUMANLHOCHIU.

BBenenue I[To muenuto CmupHOoBa M.M. B mpouecce

OmHUM ©3 B@XHBIX BOIPOCOB B HAYYHOM ONTUMU3ALMH PBIHKA CIELYET yIeIUTh BHUIMAaHUE HA
UCCIIEIOBAaHUH COLMATbHO-PKOHOMUYECKUX SIBICHUH (axkTopel, BAMAIOMIKME Ha JUCOANTaHC CIPOC H
SIBJIICTCS obecreyenue JIOCTOBEPHOCTH, MPEATIOKEHNS Ha pabodyio CHIIy Ha pPeIHKE Tpyaa [6].
MIPO3PAYHOCTH U MOJTHOTHI HICTOYHUKOB MH(OPMAIHH. Cropoc ompenensieTcsi MOTPEOHOCTAMH TIEPBUYHBIX
DKOHOMETPUYECKHE HCCIEIOBAHUS, NPOBOAUMBIE C CTPYKTYPHBIX  3BEHBEB OKOHOMHKH B  Haiime
OCJIbIO U3yqCHUA PETPOCHEKTHUBHOT'O u ONpPEACICHHOTO KOJINYECTBA pabOTHHKOB
MEPCHEKTUBHOIO COCTOSIHUSI CIIPOCa U MPEUIOKEHUS HeoOXxommuMol KBamM(uKanuu U1 MIPOM3BOACTBA
paboueii CHIIBI Ha pPBIHKE TPYZa, MPELyCMaTpPHBAIOT TOBAapOB ©U  yCIyr B COOTBETCTBHH  C
IMPUMEHEHHE 3KOHOMHUKO-MaTEMaTHUCEKUX METOJOB TUTaTEKEeCIOCOOHBIM CIIPOCOM. IIpennoxenne
U MOJIEeNeH, KOTpOble 00ecredaroT HageKHOCTb U pabouell CHIBI KAaueCTBEHHO M KOJIWYECTBEHHO
JIOCTOBEPHOCTbH aHATNTHYECKOW MH()OPMAIIUH. U3MEHSeTCd B  3aBHCHMOCTH OT  BO3pPAcTHOM

B Hay4HBIX HCCIENOBAaHUAX M DKOHOMUYECKOM CTPYKTYpBI HaceleHus, mpodecCHOHaTFHON U 00mIeH
JUTEpaType MPEICTABIEHO MHOKECTBO IOAXOOB 110 MOJArOTOBKM M T.J. OKOHOMETPUUYECKOE H3ydeHHE
PEryJIIPOBaHUIO CIIPOCa M IPEMIONKEHHs pabouei pelHKa Tpyma B paborax bomposa  A.H.
CUJIbI Ha PBIHKE TpyJa, a TAaKKC TCOPCTHYCCKUX U paccMaTpuBaeTCsT BO B3aMMOCBS3M C BOINpOCaMU
MPAKTUYECKUX  AaCIEeKTOB  pelIeHHs  BOIPOCOB KauecTBa MPEJIOKEHUsT pabouell CHIIBI U cIpoca Ha
3aHATOCTH HACEJIEHUS W CHIDKEHUS 0e3paboTHIIBI HHX CO CTOPOHBI XO3AMCTBYIONINX CYOBEKTOB [5].
[3,5,6,11,13]. B pa3paboTkax  OTEYECTBEHHBIX  YYEHBIX
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CHeI[yeT OTMECTUTh KOMINIIICKCHBIEC OIITUMAJIBHBIC pa60‘{yIO CI/UIy B CEJILCKOXO3SIMCTBEHHOM

MOJIETIM  CENbCKOTO pHIHKa TpyJAa Ha IpUMepe
Camapkasackoir obmactu XommymuHosa 1ILP. [12],
ONTHUMM3ALMOHHBIE MOJICIH TPEIUIOKEHUST padboueii
CHJIBI Ha pIHKE Tpyaa TamimynatoBa A. [7], a Taroke

MOJICIN  pa3BUTHA U COBEPIICHCTBOBAHUSI
MH(PACTPYKTYPHI CENBCKOTO PHIHKA Tpyda ApaboBa
HI[1].

B paccMOTpeHHBIX  Hay4yHBIX  IOAXOAAX,
MOCBSIIIEHHBIX MOJEINSM PEryJHpoBaHHs CIIpoca U
NpeIoKeHust pabodelt CHITbI, HEJOCTaTOYHO ITy00KO
W TIOJHO OCBEUICHBI MpPOOJIEMBI ONTHMAIILHOTO
MOJICITUPOBAHUS PhIHKA TPYAA HA YPOBHE OTACIBHOIO
peruona. Ha Ham B3rsi, onTHMH3aLMOHHBIE MOJIEITN
Crpoca M TPEIJIOKeHUs] paboyell CHIIbI CelbCKOro
pBIHKa TpyJa CIeqyeT paccMaTpHBaTh B KOMIIIEKCE
CO CJIIYIOIIMMH DJIEMEHTaMI: MOJIEIH KOOPAWHAIII
crpoca ¥ TpeUIoKeHUsT Ha pabodylo CHILy; MOJCIH
pALOHAIHOM 3aHATOCTH ¥ SKOHOMETPHYECKHE
MOJEIH IIPOrHO3UPOBaHUs 0e3pabOTHIBI B CEIBCKON
mectHOCTH [9] .

DKOHOMETPUYECKHE MOJIENIN CHIDKEHUS YPOBHS
HECOOTBETCTBUS CIIpoca M IpeNIoKeHHs paboueit
CHUITBI TPEOYIOT pa3pabOTKH IETEBBIX PYHKIUH B IBYX
pa3liMuHbIX HANpPABJICHHUSX, B 3aBUCHMOCTH OT
MOCTaBJIECHHOI 3a1a4u:

1) MUHUMM3HUPOBATE CIIPOC U MpPEUI0KEeHUE Ha

MPOU3BOACTBEHHOM CEKTOPE PBIHKA TPY/a;
2) MakCHMHU3HPOBATh CIIPOC U MPEUIOKEHIE Ha

pabouyro cWiay B JOPYTMX OTpacisiX M CEKTOpax M3

CEKTOpa CEJIbCKOXO035IICTBEHHOTO IPOU3BOJICTRA.

MsI cunTaeM Ienecoo0pa3HBIM HCIONB30BAThH
BTOpPOH METOJ], KOTOPBIN Ipe/ronaraeT MOBHIILIECHHE
YPOBHSL ~ BOCHPOM3BOJACTBA M  HCIOJb30BAHUS
TPYIOBBIX pPECYpcoB TMpH pa3paboTke Mopeneit
ONTUMAIBHOCTH,  PETYJIHUPYIOMINX cupoc
NpeUIOKEHNE Ha padodyro CHIy ISl CEIbCKOM
MecTHOCTU. [loTOMy 4YTO B JH000¥ 3KOHOMHUYECKOM
cucreMe Bompoc Bce Oonee  3ddexruBHOrO
UCTIONB30BAHUS UMEIOIUXCA PECYPCOB B YCIOBUSX
OTPaHUYEHHOHN JOCTYITHOCTH PECYpCOB M PacTyIINX
MOTPEOHOCTEH SIBIIICTCS OJJHOM M3 BAXKHEUIIINX 337124,
CTOAIIMX Iepe]] rocynapcTBOM M oOmecTBoM. B
KauyecTBe KpHUTEpUS ONTUMAJILHOCTH pu
COCTaBJICHUN IKOHOMMKO-MAaTEMaTUYECKUX MoOJesiel
Pa3BUTHUS CEMBCKOTO PBIHKA TPyJAa CTaBUTCA 3ajada
MaKCHMH3alMH CIIpoca ¥ NPeUIoKEHHs Ha pabodyro
CHIIy BO BCEX OTpacisiX M CEKTOpax 30HAJIbHOIO
MIPOM3BOAICTBA U c(hEephI YCIIyT.

B wactHOCTHM, B  KauecTBe  KpHUTEpHA
ONTUMATEHOCTH (1IeTeBOH (DYHKIIMH) HCIONB3YyeTCs
MaKCHMH3alusi KOJWYeCTBa paboynmx MecT B
oTpaciisix  00pabaThIBAIOIIEH  IPOMBIIIIICHHOCTH,
cdepsl yCIyr U JIMYHON TPYIOBOI A€ TEIHHOCTH. |

Q J v v
n=1 j=1
v rae:  b,(t)—  sarpatet  ma  comepxanue
rae: N, (t),n4(t) - wHopmaru paGoTHHKOB “

COTPYIHUKOB 4 -i kBamudukanuu J ~ i otpaciu
Ha JEHCTBYIOIINX W BHOBH BBOJUMUX MPEIIPUATHIX
10 CEKTOpaM 3KOHOMUKH, Y€Il.;

v
X,; (1), X, (t)- xomruecTBO paGOTHHKOB

COOTBETCTBYIOIICH KBaM(HUKALIMHU B t-M TOTY.
Heo0xoauMble yCcoBuUS U OTpaHUYEHHS:
1. Cozganme ycnmoBuit s 3QQeKTuBHON
paboTHI CYIIECTBYIONIMX PA00YNX MECT:

Sh,M)-x, =D, 1) @

cyllecTBylomero pabodero Mecra B t-nepuone,
TBIC.CYM;

X, (t) - obmee xomMUeCTBO AOCTYMHBIX paBoumX

mect U -H xBamdukanumu ) T # orpaciu B
HCCIIEyEMOM TEPHOIE;

(I)j(t)- 061].{39[ CTOMMOCTL 3aTpar, CBA3aHHBIX C

COJICp)KaHWEM OCHOBHBIX (DOHIIOB B HCCIIECIYEMOM
HEepHOJe, B THIC.CYM.
2. Co3niaHne HOBBIX pabOYHX MECT:

Q v
ZGﬂuy.yj (t) : X/JJ (t) = Iﬂuy.j (t) + KRﬂuy.j (t) (3)
p=1
rie: G, ;- OObeM KaNMTAlbHBIX BIOKEHHU, COOTBETCTBEHHO, B T;

3aTpauyeHHBIX Ha CO3[aHNE PabOUUX MECT B OTPACIIIX
CeNbCKOT'0 XO35UCTBA, B THIC. CyM.;

v
X, () - KONMYecTBO BHOBB CO3JAHHBIX pPabOYHX

MECT B oTpaciisax CCIBCKOT'O XO3SICTB a,

I}zuy. j(t)- 00bEM UHBECTULIMII, HAIpaBICHHBIX Ha

CO3/JaHUE HOBBIX pabOYHMX MECT, B THIC. CYM.;

KR,,,.;(t)- obvem «pemutos, Bhisensembx Ha

CO31aHNC HOBBIX pa60q1/1x MECT, B ThICSIYaX CyMOB.
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1. PaCH.II/IpeHI/Ie 3aHATOr0O HACCJIICHUS HAaAOMHBIM
TPYAOB B CeﬂLCKOﬁ MECTHOCTH:
S 2 c(2) ) @) )
C (o] (o] C
2 N (O - X512 (1) - k2 (1) < @k (1) (4)
n=1

2
rue: nlff,j ) (t) - HOpMaTHB HaJJOMHBIX paOOTHHUKOB Ha

pabouee MecTto B cekropax oOpabaTbIBaromeit
HPOMBIIUICHHOCTH;
2

XZJ( J(t)- xommuectBO  pPaGOTHHKOB,  3AHATHIX

HAJIOMHBIM TPYZOM, Y€lL.;

c(2)

Koz (1) - koo durEeHT CMEHHOCTH
Q J W
2. 2.2 |9 M
w=1 j=1 w=1

€9, . (t), 0y — HAOXOIBI PabOTHHKOB Y ~T0

BUJAa COOTBETCTBEHHO Ha JEHCTBYIOIUMX M BHOBb
CO3/IaBaEMbIX Pa00YMX MECTAX, B THIC.CYM;

IB (t) - MUHMMaNTbHAs BEJMYMHA MOTPEOUTETbCKOM
KOP3HHBI B CTPAHE B t-M IEPUOJE, B THIC.CYM.

5. Ycnosue HEOTPULIATEIBHOCTH
[IEPEMEHHBIX:

\"

-

5 ¥

-%

j=1 p=lay

N
e K,z BaKys(t) - xoosddumment
00eCreueHHOCTH — JeHCTBYIOIMX M BHOBb
CO3/1aBaeMBbIX Pab0YMX MECT COOTBETCTBYIOLIEH
KBaJTH(pHUKAITIH;
N
Yos ®, \ (t) — xommaectBo CEITBCKOTO

HacCeJIeHUs, COOTBETCTBEHHO 3aHSTHIX U HE3aHSTHIX B
OTpacisaX SKOHOMHKH, THIC.UeElL.
Jns  gocTmkeHHWs JTOM Lenu  HEoOXOIuMO
BBINOJIHEHUE CJIEAYIOLIUX YCIOBUM U OTPaHUYEHUN:
1. TepepacupeznencHue 3aHATOTO HAaCEICHUS
M0 OTpacisiM SKOHOMUKH:

60

ZZ i (t)- Y pii = Gj ® 8

p18y-1
rae: g 4, (t) — xoodpduument, OTpaXKaroNIHi

yACNbHBI Bec paOOTHHKOB, JKEJIAMOUIMX CMEHUTh
MECTO paboThI;

Xy (1) + Oy (1) - X, (1) | > 1B(D)

s Kys (0,5 1)+ Kyg (t) - y,4(t) | > max

UCTIONIb30BAHNUS OCHOBHBIX (DOH/IOB;
c(2
Dk J-( )(t) - o0m@as KOJMYECTBO KBOTHPYEMBIX

pabouux MecT I HaIOMHUKOB, Yell..
4, IToBrIIEHHE
3aMHTEPECOBAHHOCTH PAOOTHHUKOB!

MaTepUalIbHOM

®)

IIpenokeHHass  MOAETb  MMEET  BaKHOE
3HAYCHHE JUTS MOJyYCHUS JOCTOBEPHOU HH(POPMAIINU
MO0 CHOpoCy paboyel CWIbl Ha TPEANPUITUIX
nepepadaThIBAIOICH MPOMBIIIICHHOCTH, CEIHCKOTO
X03siicTBa, ceppl yCIyr W MHIUBUIYaTbHOMN
TPYAOBOU JIEATEIHLHOCTH.

B cnenmyromem Jtame B KadecTBE KpPUTHEPHS
ONTUMAIBHOCTH TNPUHUMACTCS IIeJeBast (DYHKITHS,
00eCTIeYnBarOITy 0 HanOOJIBIINHA 00BeM
MPEUTOKEHUS paboueii CHITBI.

™

oOmree KOJINYECTBO pabOTHUKOB,

G; ()"
nepepacnpeaACasa€MbIX MO OTPACISIM SKOHPOMUKU.

2. ITepepacnpenecHue HE3aHATOr0
HaceJeHHS 110 OTPACIISIM 3KOHOMHKH:

330, 0y, 0=Bi®): j-13 ©

B=18y=1

A
rae: gy, (t) — KO3} UIMEHT, OTPAKAIOUINA JOTH

6e3pabOTHBIX C YYeTOM YpOBHS O00pa3oBaHUS H
BO3pAcTa;

N
Bi(t)-
OOIIIECTBEHHBIM TPY/IOM HACEIICHHS, B THIC.Yell.

3. Opranuzanus MIEePEOIrOTOBKH
0e3pabOTHBIX  JKEJAIOIMIMX  TPYIAOYCTPOHUTHCS B
CENIbCKOW MECTHOCTH 3a c4erT cpenacts Donpa
3aHSATOCTU HACENICHUS:

60

Z Z E)ﬁn' (t)- §'/m t) = P, (t) (o)

obiiee KOJINYECTBO HE3aHATOIO
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A 60 7 4 4
rae: P g, (t)- crommocts mepeoOydeHus OAHOIO Zzz Ngi ®- Y 5 < Z N i (t) (11)
L=1 y=1 c=1 c=1

6e3paboTHOTO, B THIC. CYMOB;

A rae: Ny, (t) —xospduument Texydectn no oTpacsiM
Y ; (1) - cBenenms o wMCIEHHOCTH HepaGoTAOMIEro
5 9KOHOMUKHY;

HACEJICHHUS C Pa30MBKOM 10 YPOBHIO 00pa30BaHUS U
Vi (t) - KOJHMYECTBO  3aHATOrO HaCEIICHUS
BO3pacra, 4eil.; s

COOTBETCTBYIOIIETO 0Opa30BaHMUs M BO3PACTa,
Pm.y (t)- cymma cpencte  ®omma  3aHATOCTH Y p p ;

N. (t) —nopmatuB TexydecTH pabOTHUKOB IO
HACEJICHHS Ha MepeBOCIIUTaHne 0e3paOO0THEIX, B THIC. i

CyM. CCKTOpaM SKOHOMUKHU.
4. CHmxeHue YPOBHS TCKYy4EeCTH 5. IloBbimeHue MaTepUaIbHOM
pa6OTHI/IKOBZ 3aI/IHT6peCOBaHHOCTI/I 3aHATOIO n HE3aHATOTO
HACCJICHUA .
75 ] 7 A A A
D05, ()Y ) +04mi(t)-y 4, () | > 1B() (12)
B=14 j=1 y=1

A TnapaMeTphl He OTPULATENbHBL:
re: Oy (t)Ba Opy - cymma jmoxoma ma jyury

A
3aHATOTO U HE3AHATOTO, B THIC.CYM.; Y, 1) 20; Yy, () 20. (13)
A [loce 3TOr0  COCTAaBIAETCS —PAlHOHANBHAS
Y ()= KommuecTBO  HE3aHATOrO  HACENEHHS MOJIeNIb  3AHATOCTH, B  KOTOPOil  BBIPAKAETCS
COOTBETCTBYIONIEr0 0OPA30BAHMS H BO3PACTA; ONTHMaNbHAs CTPYKTypHas CTPYKTypa 3aHSTOCTH
A CENBCKOTO B OTPACIISX IKOHOMHUKH.
IB(t) - MuUHMMATbHAS BENMUMHA TOTPEGUTENLCKOH TlepROHAYATBHO  COCTABNSETCS  IeNeBas
KOD3HHBI B CTPAHE B t-M HEPHOJIE, B THIC.CYM. dyHKIMS, KOTOpas 00eCIeUHT HAMGONBIIME TOXOJ
6. Ilpu  yCIOBMH, YTO  HCH3BECTHbIC 3aHATOTO CENBCKOTO HACEIEHHUS:
375w R N
Y=2 22100 Y,;0+050)-y,, ()| —> max (14)
=1 =14yl

A Ha CIIEIyIOIIEM JTane c y4eTOM
rue: OW,] (t) ,0yp (t) - moxon ma aymry 3amsToro BBILICTIPUBE/ICHHBIX ~ ONTUMM3ALMOHHBIX  MOJIENeH
COCTaBIIETCSl paIlOHAJIbHAs MOJAETb 3aHATOCTH, B

HE3aHATOTO HACEIEHHUs] B CENbCKOW MECTHOCTH, B .
KOTOpPOH BBIPAXXAETCS ONTHUMAJbHAs CTPYKTypHas

TBIC.CYM.;
CTPYKTypa 3aHSTOCTH CEIBCKOTO B  OTpacisix
y (t), 9 (t) — KONHYECTEO SAHSTOrO " SKOHOMMKH. B 1aHHO# Mozienyn npuMeHseTcs }IeHeBaﬂ
751 vh (hyHKIHS, KOoTOpas 00SCIEeYUT HAMOONBIIUN JOXOH
HE3aHATOTO CCJIIBCKOI'O HACCJICHHUA, ThIC.YCII. 3aHATOTO CEJIbCKOTO HACEJIICHUS:
J 75 ¥ ~ A
Y=2 221050 Y,50+0s)y,; ) |- max (15)
j=1 p=lay=1
Jlns mocTrKeHus 1eneBoil GyHKIUU TpeOyeTcs PaIMOHATILHYIO 3aHATOCTh CENbCKOTO HACEICHUS.
BEITIOJTHEHNE HECKTOPHIX YCIIOBHH W OTpaHHYCHUH, Ha crneneromem »stame, mocne pas3apaboTku
TaKAX KaK COOTBETCTBUE MPEIOKEHHS padoueit 3KOHOMMKO-MAaTEeMaTHYCCKUX MOJICIICH, TSt
CHITBI K TPeOOBaHUSAM U yCIOBHSM paboyero mecra, 00pabOTKM W TOJYYCHHS AAaHHBIX O PBIHKE TpyAa
COOTBETCTBHSL HOBIX BHOBB CO3/IaBacMbIX pPab0OdnX clenyeT pa3paboraTb " MPUMEHHUTH
MECT B CEIbCKOM MECTHOCTH KOJIUYECTBY HE3aHATOTO COOTBETCTBYIOIIEE MPOrPAMMHOE O0ecTieueHIE
HaceJICHUS U T.[I. [Ipenmaraemeie  YKOHOMHKO-MAaTEMaTHUCCKHE
JlanHass Mopaenb  TMO3BOJISIET  OMPEIEIUTH MOJieTT ObUIM WCIIOJIb30BaHbI HAMH TIPH aHAIH3e H
MIEPCIICKTHBHBIC HATIPABIICHHS Pa3BUTHs OTpaciieil 1 OIIEHKE COCTOSIHUSI CENBCKOTO pBIHKA Tpyda B
chep SKOHOMUKH, KOTOpbIEe obecrieyar TPYJAOU30BITOYHOM  peruoHe  Y30ekucraHa. B
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pesyinbTaTe  paspabOTaHbl  PEKOMEHJALUH 110 paboueil CUIbl B YCIOBHMAX POCTa HHOCTPAHHBIX

Pa3BUTHIO SKOHOMHYECKH COCTABIISIOIIUX CEIHCKOI0
pBIHKa Tpyda Ha ypoBHe @DepraHckoi ob6iacTu.
Oco0oe BHHMaHHUE Y/CNCHO K MOBBILICHUIO YPOBHS
KBaMUKAMM W 0Opa3oBaHUSl  MPEIJIOKEHHS
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Introduction Teachers are an important link in the socio-
UDC - 378(575.1) economic and cultural development of any country.
Attention to teachers in the community helps to
Relevance. In connection with the transition to a determine the state of cultural development in a
market economy in Uzbekistan during the years of particular country. "As we think about solving the
independence, the training of teachers in accordance complex and important issues facing us in today's
with the new socio-economic conditions has become rapidly changing life, we are once again convinced
a requirement of the times. In this regard, the that their solution lies in education, in shaping the
following words of the President of the Republic of worldview of young people on the basis of modern
Uzbekistan Sh.M.Mirziyoev should be quoted: “It knowledge, high spirituality and enlightenment. We

should be noted that the development of the higher will do it, ”says Sh.M.Mirziyoev [2, 448].
education system in our country is also a priority. The higher education system of Uzbekistan in
Along with new higher education institutions, the first period of independence faced a number of
branches of prestigious foreign universities are being difficulties and problems. In particular, there are 14
opened, quotas for admission to higher education pedagogical or language pedagogical institutes in the
institutions are being increased, and part-time country, and serious reforms have been carried out in
departments are operating in many areas [1]. this area. In connection with the transformation of
2. Methods and level of study: Conclusions pedagogical institutes in the provinces into
based on historical-comparative and generalized universities in 1992, there were some problems in the
analysis, objectivity, scientific, historical approach, training of teachers and educators for schools and
systematization form the methodological basis of educational institutions [3, 88]. There has been a
research. process of declining pedagogical training of students

3. Research results: in regional universities.
[ ]
Philadelphia, USA 125 '; Clarivate

Ana lytics indexed


http://s-o-i.org/1.1/tas
http://dx.doi.org/10.15863/TAS
http://t-science.org/
mailto:uktam.abdullayev@inbox.ru
http://s-o-i.org/1.1/TAS-07-87-30
https://dx.doi.org/10.15863/TAS.2020.07.87.30

ISRA (India) =4.971
ISI (Dubai, UAE) = 0.829
GIF (Australia) =0.564
JIF = 1.500

Impact Factor:

SIS (USA) =0.912 ICV (Poland) =6.630
PUHII (Russia) = 0.126 PIF (India) =1.940
ESJI (KZ) =8.997 1BI (India) =4.260
SJIF (Morocco) =5.667  OAJI (USA) =0.350

In the early years of independence, curricula
could not completely get rid of ideological biases. In
addition, the curriculum does not pay enough attention
to the subjects that teach the spiritual and moral
foundations, economic, legal, aesthetic knowledge.

Also, higher education institutions did not have
the independence to organize the educational process
and international relations. Research institutions,
industry and social institutions in various fields have
been largely uninvolved in the training process.

One of the biggest problems in the higher
education system was the shortage of young scientists
among the scientific and pedagogical staff. “Doctors
of science under the age of 40 accounted for 0.9
percent of the total number of doctors of science in the
country's universities, and 79 percent for those aged
50 and over. The average age of those approved for
the degree of Doctor of Science was 50, and the
average age of Candidates of Science was 36 “’[4].

There are specific socio-economic reasons for
this, primarily due to the declining interest of young
people in science in the context of market relations.
Because science required a great deal of self-sacrifice
from man. The above-mentioned problems and
shortcomings in the higher education system relate to
the early stages of sector reform. Many of them are
finding their solution today.

In recent years, reforms in the education system
in Uzbekistan have had a positive impact on the
training of teachers. Today, teaching staff in
Uzbekistan is mainly carried out in more than 20
higher education institutions. The National University
of Uzbekistan, Andijan, Fergana, Namangan,
Samarkand, Bukhara, Karshi and Termez state
universities, Tashkent State Pedagogical University,
Kokand, Navoi, Jizzakh and Nukus pedagogical
institutes play a significant role in this.

Tashkent State Pedagogical University was
founded in 1998 on the basis of the Pedagogical
Institute named after Nizami, and annually trained
thousands of personnel in educational institutions of
the Republic. For example, in 2006 alone, 13,753
students studied at the university [5, 382].

Pedagogical universities were established
mainly on the basis of pedagogical institutes. For
example, Andijan, Fergana, Namangan, Urgench,
Bukhara, Karshi, Termez state universities are among
them. They were granted university status in 1992 [6,
16].

At the Navoi State Pedagogical Institute,
attention was paid to the training of teachers who will
teach in Uzbek, Kazakh, Russian and English
languages, which are unique to the Kyzylkum region.
Therefore, the staff of the institute has established
relations with pedagogical higher education
institutions in neighboring countries. The issue of
training teachers to teach in the national language in
the region has always been a topical issue [7].

During the years of independence, the institute
has trained specialists in chemistry and ecology,
biology and life sciences, physics and astronomy, the
idea of national independence, the foundations of law
and spirituality, physical education, music education,
based on the needs of teachers with higher education.

In 2003, the Navoi State Pedagogical Institute
increased the number of faculties to 7 and the number
of departments to 25. Education at the institute was
conducted in 15 full-time and part-time bachelor's
degrees in Uzbek, Kazakh and Russian languages.
During this period, the institute began training staff in
3 master's specialties. In 2003, the number of students
at the institute was 5,200, and the number of
professors and teachers was 308. Of these, 15 were
doctors and professors, and 58 were candidates of
science and associate professors.

Termez State University plays an important role
in the training of teachers in Uzbekistan. For many
years, Termez State University has a special status and
reputation as the only higher education institution in
the region. In addition to the annual supply of
specialists to various sectors of the regional economy,
the University has done a great job in providing the
oasis educational institutions with teaching staff. The
university had all the opportunities to train highly
qualified specialists. There are about 500 professors
and teachers in 13 faculties and 55 departments of the
university. In the 1990/91 academic year, M.A. T.
There is a Termez State Pedagogical Institute named
after Oybek, where a total of 7167 students (both
pedagogical and part-time) studied [8, 346]. In 1992,
the institution granted university status.

In 1999, 11 teachers from the university
participated in the competition of the "Teacher"
Foundation. Three of them were awarded fund grants.
Two of them are N. Alimkulova and A. Khudoykulov
in the field of pedagogy, A. Rahmonkulov had the
opportunity to study abroad in the field of history.
English Department Student A. Abdunazarov
successfully passed the ACCELS competition and
studied at the University of Wesconsin, USA.
University professors participated in international
conferences in France and China with their
presentations on various important issues.

Professors and talented students of the university
have established scientific cooperation with
universities in many central cities of Russia,
international scientific organizations of the United
States, French scientists, Turkish researchers, as well
as scientists and students of Ukrainian and Kazakh
universities. These collaborations have contributed
not only to major scientific research, but also to the
strengthening of friendship and cooperation between
peoples. For example, researchers of the Faculty of
History in collaboration with scientists from the
French Research Center, Osaka University, Japan,
Institute of Archeology of the Academy of Sciences
of Uzbekistan successfully continued research on
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"The cities of Termez and Bactria Tokharistan" [9, University (QarSU) has provided the entire

13].

Many scientific works have been created and
published in a short period of time. In particular,
Professor E. Y. Turaev was awarded the International
Soresh Prize for his innovation in science as "Turaev
Seryogin effect”. The two-volume book "Memory"
about the soldiers of Surkhandarya who died in World
War Il was created in collaboration with the
Republican Council of Veterans and scientists of
Termez State University. Bunda Q. A. Avliyoqulov,
H. Kichkilov. B. Yoriev and others took an active part.
Doctor of Historical Sciences, Professor S. N.
Tursunov and candidate of historical sciences T. R.
“Unforgettable Courage” dedicated to the courage of
the people of Surkhandarya region during the war
years, Professor R.A. Kulmatov's works "Distribution
of toxic elements in the rivers of the Aral Sea basin
and the laws of reclamation™ were published [8, 347].

Termez State University has become one of the
scientific centers where a number of international
scientific conferences are held. In May 1995, in
cooperation with the International Association of
People's Teachers, the | International Symposium on
Folk Pedagogy "Zarautsoy-95" was held, and in 1998,
the Il International Symposium "Zarautsoy-98". The
collection of reports made at the symposium was
published in Uzbek, Russian, German and Tajik
languages. The organization of these conferences, the
preparation, editing and publication of books of
scientific lectures is carried out directly by
academician B. It was initiated and led by Kadyrov. In
December 1995, at the initiative of scientists from
Termez State University and the Institute of
Archeology of the Academy of Sciences of
Uzbekistan, international scientific conferences on
"Urban culture of Bactria - Tokharistan" were
organized by the Commonwealth and other foreign
scientists. , 347].

The university has trained specialists and
teachers in various fields. The university team tried to
shape in all of them, first and foremost, the scholarly
thinking potential. Because the prestige of higher
education is determined primarily by its scientific
potential. Science is first acquired, mastered, and then
various miracles are created on its basis. The growth
of scientific and creative levels of professors and
teachers at the university has always been in the center
of attention. Teachers published about 500 scientific
articles a year in the central and regional press. They
received several patents each year for their inventions
created for practice. Talented students also took an
active part in the research work of professors and
teachers. In 2002, 118 gifted students participated in
research [9, 13].

Karshi State University also plays an important
role in the training of pedagogical staff in Uzbekistan.
Karshi State Pedagogical Institute was granted
university status on February 28, 1992. The

Kashkadarya region with highly educated specialists
in various fields. In 1995, the university had 4,574
students and 485 teachers. The university had 48
departments in 28 specialties [10, 78].

Karshi State University has cooperated with a
number of universities and research centers of the
republic, including the University of Manchester in
the UK, the University of Edinburgh, the University
of Cambridge, Uludag University, Zaveburg in
Austria, Delhi University in India and the Technical
University in Germany.

University professors and students won various
competitions and won the right to internships and
study at foreign universities. English teachers A.
Alikulov and 1. Jumanovs at Cambridge University,
T.C. Gafforova was an intern at Bilston College,
England. The winner of the competition announced by
the Republican Foundation "Umid" Guzal Rasulova
studied at the University of New York, USA, a student
of the Faculty of Foreign Languages Sabir Rajabov
studied at the University of Delhi, India. In September
1998, the University hosted a seminar of European
experts on the TACIS program.

During the years of independence, more than 450
professors and teachers of the university, along with
students, continued research work on various topics in
a number of areas. There are 18 doctors of sciences,
professors, 165 candidates of sciences, associate
professors, 185 teachers in the existing 48
departments of Karshi State University. In 1997, 20
scientists and in 1998, 26 scientists participated in
international conferences. In 1998, professors and
teachers published 35 textbooks and manuals. In
addition, in 1996, 1997, 1998, university scientists
received patents for 2 invention proposals each year.
The postgraduate department has been functioning at
the university since 1993 [11, 133-134].

The scientific team of Karshi State University
received a grant to participate in the EU project
"Tempus-TASIS" in 1992-1999. In 1999-2001, the
university organized 32 national scientific and
practical conferences with universities in Russia,
Lithuania, Kazakhstan, Kyrgyzstan, Belarus, Ukraine,
Turkmenistan, Turkey and Azerbaijan. In the first 10
years of independence, university scholars have
published more than 30 textbooks, 35 monographs,
more than 250 manuals and programs. From 1997 to
2000, 19 talented students of the university
participated in the competition of the "Umid"
Foundation, and 3 students were awarded grants [11,
133-134], [12].

The Kokand State Pedagogical Institute has also
consistently implemented reforms in the education
system during the years of independence. In 2007,
5,600 students studied at 7 faculties of the Kokand
State Pedagogical Institute. They were taught by more
than 420 professors and teachers. In order to further
develop the educational process, the scientists of the
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institute paid special attention to the creation of
textbooks, manuals and lecture notes [13].

From the 2007-2008 academic year, students of
the institute moved to study in one shift. This allowed
them to do more research, enough time to practice in
the library. The institute has a modern sports palace
and various science clubs. The newly established
Information Resource Center, equipped with state-of-
the-art computers, provides an opportunity for young
people to get acquainted with e-learning literature and
learn foreign experience in their specialties. students
who completed the course also received a certificate
in computer specialization.

Of course, the prestige of higher education is
determined by its scientific potential. To create
various miracles and discoveries, you must first
acquire knowledge. During 2005-2006, 12 candidate
and 3 doctoral dissertations were defended at the
institute [13].

Special attention was paid to the training of
scientific personnel at the Nukus State Pedagogical
Institute named after Ajiniyaz. In 2007, 17 doctors of
sciences, about 107 candidates of sciences, as well as
several professors and associate professors taught
students at the institute. Scientists such as
B.Jallibekov, B.Allamuratov,  A.Pakhratdinov,
M.Tileumuratov, U.Dospanov, G.Asenov,
S.Pirnazarov.  were elected academicians of
international academies [14].

At the same time, a number of professors and
teachers of the institute were awarded state prizes. In
particular, Ilya Dilmanov, a senior lecturer at the
Department of Uzbek Philology of the Institute,
Candidate of Philological Sciences, was awarded the
Medal of Fame for his selfless work on the occasion
of the 15th anniversary of independence of the
Republic of Uzbekistan. He was also awarded the
degree of Doctor of the International Academy of
Sciences. In 2006 alone, 15 teachers defended their
dissertations.
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the problem in the early years of independence, the
goal was not achieved due to a shortage of
knowledgeable, experienced staff. Pedagogical
institutes such as Kokand, Nukus and Navoi play a
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acetylene-N,0 and propane-butane-air respectively. Laser evaporations of samples was suggested from graphite rod
groove. Optimum disposition of laser beam and discharge of burning gas and oxidant is found for atoms Al and Na
in proportion 1:6 and 1:28 respectively. The detection limits of Al and Na in aqueous solutions were 8-10 7 % and
1-10 7 % respectively.

Key words: laser evaporation, flame, double volume, nitrogen laser, burning gas, acetylene propane-butane-
air.

Language: English

Citation: Khalmanov, A., Omanqulov, O., & Toshkuvatova, N. (2020). Laser-enhanced ionization spectrometry
of atoms by the laser evaportions of sample. ISJ Theoretical & Applied Science, 07 (87), 130-135.

Soi: http://s-0-i.0rg/1.1/TAS-07-87-31  Doi: éos¥®f https:/dx.doi.org/10.15863/TAS.2020.07.87.31

Scopus ASCC: 3100.

Introduction
Creation of laser with the tunable frequency of

medicine, etc. Owing to the high selectivity of the
method its use is perspective in electronics, in

radiation led to discovery of new fields of science.
Laser resonance ionization spectrometry (RIS) of
atoms in vacuum, laser optogalvanic spectrometry in
electric gas-discharge (LOGS) or laser-enhanced
ionization (LEI) spectrometry is such afield. Last time
investigation by the LEI was carried out in following
atomizers: the flame atomizer in atmospheric
pressure, rod-flame system, lasers ablation in flame,
the electro-thermal atomizer in the inert medium [1-
4]. The high selectivity of the method opens wide
possibilities of its application to analyze the objects of
the complicated composition in the field of geology,

controlling the material purity.

Idea of the method.Under the action of the laser
radiation free atoms of analyte are selectively excited
into the high-lying electronic states followed by the
collision ionization in a flame or by the collision
photoionization, (Fig. 1). This ionization is monitored
by applying an electric field. The formed charged
particles create the current pulse carrying the
information of element content in the analyzed

specimen.

The many physical methods are used in the atom-
spectroscopy and laser analytical spectroscopy for
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CI-Collision Ionization

FI-Fotoionization

Fig. 1._Idea of the method

determination of spectral parameters, quantitative and
qualitative analysis of the studied atoms. The spectral
parameters may be served for optimization of the
spectrometer with the aim of increase of analytical signals. At
laboratory of laser spectroscopy of Samarkand State
University for this aim we created laser photo ionization and
atom-ionization spectrometers. This spectrometers work
synchronic in regime of the atomic beam in vacuum and in
regime of the flame in atmosphere pressure. It present we
have investigated high excitation Rydberg and auto-
ionization states Au, Pt, Hg, Zn, Cd, In, Al, Ga, Ta
elements. In the results of study of this elements we exactly
determined ionization limit, quantum defects, main quantum
numbers, effective schemes of excitation, evaporation
velocity, and disposition of effective Rydberg and
autoionization states [1-13]. Investigation of Rydberg
and autoionizing states of Nal and All are not only of
significance in the atomic spectroscopy but also of
great practical value in laser-analytical spectroscopy.
Moreover scientific investigation are carried out
method of laser-enhanced ionization [LEI] spectroscopy or
atom-ionization [Al] spectroscopy. Last time, investigation by
the LEI was carried out in following atomizers: the flame
atomizer in atmospheric pressure, rod-flame system, laser
ablation of samples in flame, the electro thermal atomizer in
the inert medium [8-13]. The high selectivity of the method
gives possibilities of its application to analyze the objects of
the complicated composition in the field of geology, medium.
Also use of this method is perspective in microelectronics, in
controlling purity materials. Contents Au, Pt, Cr, Co, Ni, Mn,
Na, Cs, Ca of elements were determined in high-purity
substances, chemical reagents, technological solvents and
natural objects [3-5].
The present work was dedicated to laser evaporation of
samples in flame. We suggested laser evaporation of solid and
liquid samples from graphite rod groove by the method LEI.

It has been applied for determination of contents Al and Na in
the samples GaAs and trapp.

Preparing standard aqueous. Standard solvents of Al by
solving Ig of metallic Al in 30 ml of diluted 1:1 HC1, and
dipping Pt rod cover in order to speed up the process. Than it
was diluted with de-ionized water (up to 11, for obtaining Al
solution of 1 mg/ml).

Standard solution of Na were prepared by solving NaCl
powder being measured on analytical scales in bi-distillated
water. In order to get 1% of the solution it was diluted with
100 ml of deionized water.

Experimental. The scheme of an atomic
ionization spectrometer is shown in Fig.4 and has
been described earlier [3,13]. It is composed of
pumping lasers — an excimer laser or a double beam
nitrogen laser (A=337 nm), two tunable dye lasers,
an atomization-ionization system, and a registration
system. The dye lasers were tuned in the range 270
nm -900 nm; pulse energy was 2 mJ in visible and
100 pd in UV region; line width: 0.3-0.9 cm-! |
spectral contrast- 10°. The free atoms of the element
to be determined were obtained by air pressure
nebulization of the sample into a slot burner flame.
Acetylene-air flames were used in these studies. The
sample was consumed at a rate of 1.5 ml\min with a
nebulization efficiency of 13%. The signal was
detected with a water-cooled collector placed in the
flame with a negative potential (1.5kv) relative to the
burner head.

Optical-scheme experimental device is presented on
the Fig.2. A double beam nitrogen laser with energy of
pulse 20 mJ. We used for evaporation of sample from
graphite rod groove. Atomic transitions were excited by
radiation of laser on dye, which being pumped by radiation
of double volume Nitrogen laser. Output energy of dye laser
is 150 wJ; and width of generation line is -0,8cm™. Laser rays
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were directed on flame. Due to a double beam nitrogen
laser focusing on the center of the groove substance is
evaporated. The formed vapours interacts with resonance
radiation of dye laser. lons formed under effect of laser rays
collected between parallel electrodes. One of those
electrodes was earthed and the other had potential of - 1,3kV.

Current pulse of charge particles was measured after passing
low frequency filters and amplified signal came to
stroboscope integrator. Averaged signal registered by digital
voltmeter

Doublevolume
nitregen laser

Dyelaser

Dyelaser ﬁ ﬁ

Powersupply

and controlk

Fig.2. Block diagram of the LEI spectrometer with the laser evaporation sample

Discussion.
Working out of the method of determinations in

propane-butane-air. lonization signal from sodium in the
flame reached maximum value of proportion of propane-

standard water solvents was carried out in flame of butane of 0.211/min and air of 1,81/min (Fig.3).

Na, 1- propane-butane-air
2-C H,-air

0.,.,.,.,.,.,.,.,.
0,200,250,300,350,400,450,500,550,60
opiimal ratio of fuel gax Fmin [optimal ratio of air 3,8 1 f mn})
Fig.3. Depends of ionization signal of sodium in the flame reached maximum value
Two step scheme of excitation from ground state was

used (Fig.4). Well known resonance line of Na was used in
all spectral methods [6]:

to be 100 time bigger than it was obtained according to the
known schemes described in [12]. In order to get maximurn
effectiveness of atomization dependence value of aluminum

35251 14=589,0 nm —3p 2P A2 =568,8 nm 4d °Dsp

Output energy of dye laser of first step was E;=100p,
second step - 120pJ. Dye Rodamin-6J was used for the
purpose. Two step schemes of Aluminum excitation were
realized (Fig.6). Excitation scheme of Aluminum has the
following stages:

3p 2P:;/z M :396,| nm —3s 251/2 A2=555,7 nm 4p 2P1/2

The two step scheme has not been described so far in
references. At second step determination accuracy turned out

signal on type of flame (acetylene-air, acetylene-nitrogen
oxide) and proportions of burning gas and oxidant. Results of
the investigation are presented fig.5. lonized signal of Al in
flame of acetylene-air depended on proportions of burning
gas and oxidant and reached maximum value at 1:6. When
nitrogen oxide was used instead of air component, signal
increased 8 times. Dependence of ionized signal on
composition of flame and temperature obviously connected
with low atomization of Al compounds in flame.
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Fig.4. Two step scheme of excitation of sodium

Al 1- C:H2 - air

2.CH-NO

500
400
g’ 300
3 200 /
1 i
M 100 /
—"

T ——
P Ly -

015 020 025 030 035 040

optimalratio of foel paz, Fmin: optimal ratis of air 1,9 kimin

Fig.5. Depends of ionization signal of aluminum in the flame reached maximum value

A double beam nitrogen laser was used for
evaporation of sample from graphite groove into flame, and
by means of the delay shaper N.-laser was started for dye-
laser pumping. Pulse- recurrence frequency of N laser is (5-
10) Hz. Distance between pair of pulses was changed on the
internal 1-10ms. Radiation of a double beam nitrogen
laser being for sample evaporation, was focused with lens of
F=10cm (focus distance) on to the center of the groove.

It was supposed, that first pulse of a pair evaporates
sample from the groove, and formed vapours of the
substance moves with speed of passing through flame. On 3

cm height from the groove it interacts with radiation of dye-
laser, which was started by second pair of pulses.

Registration system was switched on synchronically
with second pair of pulses. After focusing of a double beam
nitrogen laser laser rays on flame, big background signal
was observed. The signal saturates the registration system.
Due to pulse delay we were able to change distance between
pulses in a pair from 1 till 10ms. Energy of evaporating laser
pulse is E=10mJ.
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Fig.6. Two step scheme of excitation of aluminum

Atfirstwe tried to analyze small pieces of Al, but under
effect of focused rays the dose went up. That is why bigger
piece of Al was analyzed and ionization signal was
registered.

Experiments were carried out in GaAs crystals and
solvents of GaAs. So liquid solvents of GaAs with
concentration of 10 g per liter were analyzed. Excitation of
Al and Na atoms was provided according to double stage
scheme of excitation. Contents of Na and Al in GaAs in
system of graphite rod flame were determined. The amount
of Naand Alare 2.7 -102 % and 1.7 -10 2 % respectively.

Stable signal of 10 mV during some laser pulses from
Na was obtained in 10 ul of GaAs solvent of concentration
10 g/1, signal decreased until noise level. Resonance signal
was not observed to tune out from wavelength of dye-laser.
Due to absence of standard samples for GaAs,, 30 g/1 of
trapp solvent with concentration of Na - 2,49% was used.
Analytical signal in case, with 30 g/1 trapp solvent on the rod
was 3000 mV. Results of the analysis are presented on table.

Generally, the atomic ionization spectrometry is yet of
little use in practice but continues to be developed and has its
potentials. As with other laser-based techniques, a hindering
factor relates to a slow progress in the development of
tuneable lasers that cannot yet support in practice the
multielement analysis. High susceptibility of the ionization
degree to the matrix composition presents another serious
drawback of this technique. A fundamental possibility of the
absolute analysis is one of the potentially important merits of
the atomic ionization technique. An absolute number of the
collected electrons (charge) is equal to the absolute number
of the analyte atoms, the 100% ionization of which can be
easily achieved in the analytical volume limited by the
intersection area of the laser beams, while a correction for the
non-selective background is obtained by tuning the laser
over the full profile of the analytical absorption line. It is
necessary to know either the atomized mass or the degree of
sample vaporization, as well as the dinamics of vapour
transport. These parameters can be estimated using
mathematical models.

Table. Real sample analysis by the laser evaporations in flame

Analyze Sample Solution, 1 g/l Solid Detection limit in water
Sample solution
Content 10°% Content 10%% 107%
Al 1,9+0,1 1,5+0,2 8
Na GaAs 2,9+0,3 2,5+0,4 1
Na Solution, 30 g/l
Rocks 2,49%
(trapp)
Conclusion. the other methods are the following:

The method of laser evaporation of samples from
graphite rod groove in flame is one of the new and perspective
direction of investigation of chemical elements. The method
requires improvement of optimization of analysis conditions.

Basis for using the method and its preferences among

The methods allow to work with micro samples, does
not require much time and can provide reproductive results.
Relative standard deviation of the obtained results of
ionization signals does not exceed 0.05 in wide range of
elements concentration values.
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DENOTATIONAL AND CONNOTATIONAL MEANINGS OF 3k [LAI]
VERBS IN CHINESE AND THEIR EXPRESSION IN UZBEK

Abstract: Describing the semantics of a verb is a much more difficult task. Because the content of the verb
depends in many ways on its distribution. With this in mind, verbs are classified according to the direction of their
meaning and the presence or absence of subject-objects with which they interact, and their number, if any.

Chinese language researchers classify action verbs as part of a group of action verbs. These verbs can appear
in a sentence as an independent verb predicate or as an additional part of speech as a modifier or directional
morpheme.

These are simple verbs that represent 3 [ldi] kelmoq (to come) and 2 [qi] ketmoq (to leave) directions of
action. They form compound verbs with the same meaning. The verb 3 kelmoq (to come) is used when the action is
directed to the speaker (or object), and the verb 2 ketmoq (to leave) is used if the action is directed away from the
speaker (or object). Orientation, in turn, can be set by the object or subject: when the orientation is clearly indicated
in the sentence - the object, if not specified - by the subject.

Verb F [lai] is included in the group of basic simple action verbs in Chinese. F [ldi] can be used in plural and
independent verbs, auxiliary verbs and auxiliary words. The peculiarity of the semantics of the verb 3 [14i] kelmoq
(to come) is that it determines not only the orientation or direction of the action, but also the point of the message,
who (or what) describes the situation.

The article examines the semantic features of the verbs of 3 /ldi] directions of action and identifies the Uzbek

equivalents in the process of translation. Based on the materials in Liu Shushiang’s book “# 1t X iZ /\ & 1a. 5

#¥ #% (800 words in modern Chinese), the models of 3 /idi] verbs as independent and auxiliary verbs are analyzed.
The similarities and differences between the € [14i] verbs in Chinese and the verb “kelmoq” (to come) in Uzbek are
described.

Key words: action-direction verb, predicate, additional grammatical meaning, denotational meaning,
conational meaning, directional meaning, auxiliary verb, modifier.
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Introduction preposition; meaning can sometimes refer to the
The lexical-semantic group of action verbs is direction of movement, speed, duration, and so on.
available in all languages. In Chinese, a verb is The article examines the independent and auxiliary
multifaceted in terms of meaning and syntactic verb features of 3E [lai] action verbs and identifies the
function: it can perform both a predicative function Uzbek equivalents during the translation process.
and a grammatical meaning at the same time. In some
cases, it can be a modifier, an auxiliary verb. In doing The main findings and results

so, they point to the direction of the leading verb. In
Uzbek, auxiliary verbs also add meaning to the
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Materials from Liu Shushiang’s book “Il 4% JX

B /\ & 1a. & #X #8” (800 words in modern Chinese)
[1, p.345-347] were used as a source for the study. In
some places, the dictionary “Large Sino-Russian
Dictionary” [2, p. 246] was used.

In particular, in the book “Initial course of the
Chinese language” co-authored by T.P. Zadoenko and
Juan Shuin, it is stated that in Chinese, along with the
content of the action, there are verbs that express its
direction [2, p. 246].

These are divided into two groups. The first
group includes 7 verbs denoting movement in space:

3 — kirmogq (to inter), B — chigmoq (to go out), T —
tushmoq (to fall down), .t - ko ‘tarilmogq (to rise), [@] —
gaytmoq (to come back), & - kesib o ‘tmog (to cross),

#2 — ko 'tarilmoq (to ascend). In the second group, 2
verbs 3& - kelmogq (to come) and 2 — ketmog (to leave)
denoting action directed to the speaker are recorded
[2, p. 246].

3 [14i] kelmoq (to come) and 2 [qu] ketmoq (to
leave) are simple verbs that indicate the direction of
movement. They form compound verbs with the same
meaning [3, p. 97-105]. If the action is directed at the
speaker (or object), the verb3E kelmoq (to come) is
used, and if the action is directed away from the
speaker (or object), the verb Z& ketmoq (to leave) is
used. For example:

2 4 ] B T [Xué sheng men lai le]

O ‘quvchilar keldi. — Students came. (move towards
the speaker - here).

2 & (] X T [Xué shéng men qu le]
O ‘quvchilar ketdi. — Students left. (The movement is
in the opposite direction from where the speaker is
standing - there).

Orientation can be determined either by subject
or object: if orientation is clearly shown in a clause, it
is chosen by the object; otherwise, the orientation is
determined by the subject.

The meanings of the verbs & [l4i] kelmoq (to
come) as independent verbs are explored below.

Application of 3& [lai] in the function of the
independent verb.

1. In the function of 3 [lai] independent verbs,
it means an action directed to the place where the
speaker is standing or from where the speaker is
standing; it can be used with auxiliary words such as

T le and 5 guo. The following is an analysis of some

of the models involving 3k [14i].

A) Noun (place, time) + 3& [lai] + noun
(subject of action) model.

In this model, the number is usually placed
before the second horse. 3& [lai] verbs in such
sentences are given in Uzbek by kelmoq (to come)
verb. For example:

i 8\ & T — & /N 8 [Yudn chu l4i le yitido
xidochuan] Olisdan bir kichik gayiq (suzib) keldi. - A
small boat was coming (sailing) from a far.

BE X 3k & = 4~ A [Zuétian 14i guo san geérén]
Kecha uch kishi kelgan edi. — Three man came
yesterday.

In the former example, proper noun of place and,
in the latter, proper noun of time is used.

B) Noun (subject of action) +3€ [lai] + noun
(object of action) model.

The difference between this model and model
(A) is that before 3 [l4i] comes the subject of motion
and after 3E [l4i] the object of motion, not the place or
adverbal noun.

In this model, too, a number can be used before
the second noun. The 3g [lai] verbs in such sentences
are given in Uzbek by the verbs kelmooq (to come)
and yubormoq (to send). For example:

fth 3 3 % &t {5 [Ta lai guo lidng feng xin] U
ikkita xat yuborgan edi. — He sent two letters.

In Chinese, there are actually 5 [ji] verbs for the
act of sending a letter (pochta yubormoq) or mail
(xat).

In the 3E [lai] verbs in the example, along with
the meaning yubormoq (to send), the meaning of
direction to the speaker is also preserved. The

meaning of the 25 [ji] verbs is abstract.

FHBAMKBESET AHR~T
T IR ERET — N HK) [YOu de banji
banzhang ziji lai le, you de zhi ~le g¢ daibido (=pai
laile yigé daibido)] Ba’zi guruh sardorlari o‘zlari
kelishdi, ba’zilari esa oz nomlaridan vakil
yuborishdi (= kimnidir vakil qilib yuborish). - Some
group leaders came in personally, while others sent
representatives on their own behalf (= to send
someone as a representative).

In the example, the meaning of kimnidir oz
o ‘rniga yuborish (to send some else on behalf) given
by the verb 3k [lai], because the direction, that is, the
arrival of a representative in a certain place.

C) Noun (subject of action) +3 [1ai] + noun
(place) model.

In this model, unlike the models (A), (B), the
place name comes after the 3E [lai] verbs (€ 1t IR,

3k 3X JL). It uses the subject of the action and the noun
before the 3 [lai] verbs (& X8 BA X ). 3 [lai]

verbs are given in Uzbek by the verb kelmoqg to come.
For example:

% A B X 3k b = [Lio zhéng mingtian lai
Bé¢ijing] Laojeng ertaga Pekinga keladi. — Laojeng
will come to Pekin tomorrow.

#* X X JL & F [W0 lai zheer kan kan] Men
bu yerga ko ‘rib ketgani keldim.- | came here to see.

Philadelphia, USA

137

2 Clarivate
Analytics oo



ISRA (India) =4.971
ISI (Dubai, UAE) = 0.829
GIF (Australia) =0.564
JIF = 1.500

Impact Factor:

SIS (USA) =0.912 ICV (Poland) =6.630
PUHII (Russia) = 0.126 PIF (India) =1.940
ESJI (KZ) =8.997 1BI (India) =4.260
SJIF (Morocco) =5.667  OAJI (USA) =0.350

D) 3k [lai] + noun, model.

1. This model is usually used in the form of
commands or requests, expressed in Uzbek by the
verb keltirmoq (to bring):

3 A, R FE K [Lai rén, kuai lai bei shui]
Odam keldi, tezroq suv keltiring.- The man came,
bring water as soon as possible.

3E — B A 22 T [LAi yT win rou sT mian] Bir
kosa go ‘shtli ugra keltiring.- Bring a bowl! of meat
noodles.

In the examples, the meaning of the action of the
3k [1ai] verbs in relation to the speaker is observed. In
the first example, the verb 3E [l4i] is used twice in two
different senses: 3& A man came, 3&#FJK bring water.

2. The occurrence of the verb 11 problem, event,
etc., the assignment of any task is expressed in the
Uzbek language by the verbs yuz bermoq (to occur),
kelmog (to come), yuklatmoq (to load):

EH5kT, EE HE K [Renwu laile, yao
nili wanchéng] Topshiriq yuklatildi (berildi), uni
muvaffagiyat bilan bajarish lozim. - The task has been
assigned (given), it must be completed successfully.

fRAJ B X & k 5 R & BF [Nimen de
zhiyuan lai dé hén jishi] Sizlarning ko ‘magingiz ayni
vagtida keldi. - Your help came just in time.

In the first example, the task is assigned (given),
and in the second example, the help verbs also have a
directional meaning specific to the 3& [l4i] verbs.

3. The verb 3E [lai] comes in place of certain
verbs and means to perform the action they signify; it
can be used in conjunction with auxiliary words such

asT le and & guo.

Translated into Uzbek based on the content of
the spoken text. For example:

MERDS, TA-EBCK FBEZE)
[Ni na nage, zhége wo ziji lai (=ziji na)] Sen anavini
ol, bunisini men o zim olaman. - You take that, I'll
take this.

In fact, the second part of the Chinese sentence
does not use the verb & [n4] kelmoq (to take), but 3&
[14i] serves as Z [n4] olmog (to take) in this sentence.

BERXEFT BE—T EBE—
[Chang dé tai haole, zai lai yigé (=zai chang yige)]
Juda yaxshi kuylading, yana bitta kuylay gol.- You
sang so well, sing one more.

ZLILXEERFTRER CREFHER
[Liotou er zheé hua lai dé tongkuai (=shudc dé
tongkuai)] Qariya bu gapni xursand bo ‘lib aytdi. - The
old man said it happily.

In the above sentences, 3E [l4i] is used instead of
the verbs in parentheses to express their meaning.

The use of 3 [lai] as an auxiliary verb.

A) Verb + 3E [14i] + noun, model.

The horse in this model usually refers to the
object or subject and time of action. It comes after 3
[lai] prepositional verbs in a sentence and adds an
additional meaning to it: the action is directed to
where the speaker is standing. It is translated into 3&
[14i] Uzbek languages based on the meaning of the
leading verb used in the sentence. For example:

— Z2 X ML M 3z R T 3 [Y1jia feiji cong yuin
chu fei 14i] Bir samolyot uzogdan uchib keldi. - A
plane flew in the distance.

In the example, the main action is the verb
uchmogq (to fly), and the verb kelmoq (to come) adds
an additional direction. 3& [lai] is a direct part of the
verb™ ¥ [fei] because ¥ [fei] means uchmogq (to fly),
and 3k [lai] indicates its direction to the subject.

In addition, the verb 3 [li] is related to the M
[cong] auxiliaries (meaning to stand at a certain
distance). This is evident in theA...3& — dan kelmog
(to come from) structure. Thus, 3& [lai] verbs are
morphologically a component of a word and
syntactically a component of a grammatical structure.

ftb 45 F X K — & & BE M 15 [Ta géi wo
song lai yi bu “xila shénhua”] U menga “Grek
mifologiyasi” filmini sovg‘a qildi. - He gave me the
film “Greek mythology ”.

In the example, 3% [song] hadya gilmog (to
donate), sovg ‘a gilmogq (to present) of the & 3K [song
14i] verbs are the prepositional verbs, and the verb
indicates that the gift has reached the speaker.

FAE T LK DR E [WS jiele ji bén
xidoshuo lai] Men bir nechta romanlarni o‘gishga
(ijaraga) oldim. - I took some novels to read (for
rent).

The verb f& [jie] actually means ijaraga olmogq
(to rent), garzga olmoq (to borrow). The Uzbek
language does not say that | borrowed or rented a
book, so it is appropriate to translate this verb as
0’qishga oladim (I took to read).

MLERHS XEREKESF E? [Naxie
zilido jintian na de lai na bu 14i?] Anavi materiallarni
bugun olib kelish kerakmi yo yo‘gmi? - Should |
bring those materials today or not?

In Chinese, between & [de] compound verbs, it
usually means that there is an opportunity to perform
an action, and 4 [bu] means that there is no
opportunity. These words add an additional modal
meaning to the verb.

mJ/\ A # & 3 7 & M [Si mian ba fang
dou chuan lai le xixun] Har tomondan xushxabarlar
aytilmoqda. - The gospel is being preached from all
sides.

The meaning of the verb f& [chuan] is xabar

bermog (inform), targalmog (to spread), which
indicates that the gospel is spreading everywhere.
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il @ 7€ K — 3 ¥ 4 [Qianmian zdu l4i yiqun
xuéshéng] Oldinda bir to‘da o ‘quvchilar yurib
kelishmoqda. - A group of students is walking ahead.

The 7E3E [z0u 14i] verbs in the example have &
[z6u] piyoda yurmog (to walk) and 3E [14i] kelmog(to
come) components.

Apparently, in Chinese, it expresses the meaning
of 3E [l4i] directions and adds additional meaning to
the leading verb. In this case, 3E [lai] verbs are
translated into Uzbek directly from the meaning of the
leading verb.

B) Verb + #& [de] (& [bu]) + 3& [14i], model.

This pattern of verb combinations indicates
whether or not an action can be performed. Used with
fewer verbs like # [tan], & [hé], & [chu]. For
example:

it 1] 1% 1B i% 4% 3 [Tamen lia hén tan dé l4i]
Ular ikkovi juda chigishadi (gaplari hamisha bir
joydan chigadi). - They both get on well (their words
always are in harmony).

The % %% 3 verb in the example means
gaplasha oladi (can talk), that is, that the action can
be performed, that two people can have a
conversation, that they can come to an agreement.

X A 3 H 1B F 3E [Zhége g& wo chang bu
14i] Bu qo ‘shigni men kuylay olmayman. - | can't sing
this song.

X B A B E [Zhe dao ti wo zud dé lai]
Bu mummoni men hal gila olaman.- I can handle this
problem.

In the examples, 4~ [bu] actions between the
prepositional verb and 3k [lai] verbs indicate that it is
not possible to perform (1B A 3k), and & [de]
indicates that there is a possibility (f 5§ 3€). In these
examples, kelmog (to come) meanings of 3& [14i] verbs
are not preserved.

C) Verb 1 and verb 2, model.

The verbs in this model are the same verb,
coming in the form of a compound (phrase) and
signifying the repetition of an action, the continuation
of an organ. In this case, the verb combinations are
translated into Uzbek based on the spoken text:

% F 17 #& 17 L B8 3k B8 & [Haizimen zai
caoching shang pio lai pido qu] Bolalar sport
maydonchasida u yoqdan bu yoqga yugurib
yurishardi (#2 & $8 Zyugurib borish, yugurib
kelish). - The kids were running back and forth on the
sports field (#2 3& #& Zto run, to come running).

BxBE thE LT EDTF L E([Xiing
lai xidng qu, y¢ xiang bu chii g¢ hdo banfa lai]
Shuncha o‘ylasam ham yaxshi bir yechim topa
olmayapman. - | can't think of a better solution. (3
3 # £ - think about (something) carefully,

especially before making a decision or reaching a
conclusion)

D) The verb 3E [lai] comes after the 1% [shud],
& [kan], IF [ting], 8 [xiing], & [suan] verbs and
adds additional meaning to these verbs. Verb
combinations serve as introductory words, expressing
different attitudes of the speaker to the content of
individual parts of speech or the whole sentence: Such
as, B [kan 14i] ko 7inishidan (in appearance),
nazarimda (I suppose), 73 [shud l4i] gapiradigan
bo ‘Isak (speaking of), 783K [xiing 14i] o Ylashimcha
(I think), BT 3E [ting 14i] eshitishimcha (I hear), H 3%
[suan 14i] hisobga olsak (taking into account).

You can replace 3 [l4i] verb with #23E [qilai]
verb:

i 3 1E K [Shua lai hua chang] Gapirsa, gap

ko ‘p. - Too long to tell (It is impossible to say in two
words)

XA NERELFIMT [Zhége rén kan
l1ai nianji bu xidole] Bu kishi ko‘rinishidan yoshi
kichik emas. - This person is not too young in
appereance.

ftb 8 & OF 3k B A& & & [Ta dehua ting lai
hén you daoli] Uning gapida jon borga o ‘xshaydi. - It
sounds like a lot.

ETBREMINM—EZSEEE @R
[Chuinji¢ xidng lai nimen yidingguo dé feichang
yukuai] Nazarimda, Chunjie bayramini juda yaxshi
o ‘tkazgansiziar. - 1 think you had a great Chunjie
holiday.

EXNBEZLTET RE+TET
[Suan lai shijian yijing bu duénle, kuai ydu shi nianle]
O%lab qarasak, ko ‘p vaqt o ‘tibdi, o‘n yilcha bo ‘lib
goldi. — I think, it's been a long time coming, ten
years.

In the Chinese examples and their Uzbek
translation, the meaning of the verb3E [l4i] is not
preserved.

Conclusion

1. In Chinese, the lexeme3E [lai] is ambiguous
and is used in speech as an independent verb, auxiliary
verb and auxiliary verb. The article analyzes the
models of using the verb as an independent and
auxiliary verb:

As an auxiliary verb of & [lai]:

Noun (place, time) + #lai + noun (subject of
action); noun (subject of action) + Flai + noun
(object of action); noun (subject of action) + Flai +
noun (place); 3 [lai] + noun; 3 [lai] + verb; verb
(purpose) + F [lai]; 3 [lai] + f [chéng] | T T
[délbu ligo];

As an auxiliary verb:
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Verb + ¥ [lai] +noun; verb + 7# [de] (7
[ou]) + 3 [ldi]; verb: and verb:; verbs % [shuo], &
[kan], B [ting], 28 [xidng], & [suan] + F [ldi].

2. The semantics of the verbs 3 [14i] in Chinese
and in Uzbek are characterized by the fact that the
direction of action is directed to the end point of the
action, that is, regardless of how the action is
determined by the leading meaning of the verb (by the
subject / by object) represents the directional motion.

3. 3k [l14i] verb in Chinese differs from the verb
kelmoq (to come) in Uzbek in the following features:

a) expresses the following meanings: biron
kimsa yoki narsaning kutilmagan vaziyatda paydo
bo ‘lishi, yuzaga kelishi - the sudden appearance of
someone or something; biron bir ishni bajarishga
kirishmoq, boshlamoq — to start to do something;
biron bir ishni gilmog - to do any work; olib kelmog,
keltirmog — to bring; uzatmog (taom va sh.k.) — to
pass; jalb gilmog- to involve, chagirmog — to call,
taklif gilmoq — to invite;

References:

1. Lishiixiang (1997). Xiandai hanyi babdi ci.
(pp.345-347). Beijing: Shangwu yin shiiguén.

2. Oshanin, I.M. (1984). Bol’shoy kitaysko-russkiy
slovar’. in 4 vols. /| Ed. THEM. (p.246).
Moscow: Nauka.

3. Xing chéng ji (2000). Hanyi giixiang dongci
xitong. Chinese language messenger, pp.97-105.

4. Dragunov, A.A. (1952). Issledovaniya po
grammatike sovremennogo kitayskogo yazyka.
(pp.120-123).  Moscow-Leningrad:  lzd-vo
Akademii nauk SSSR.

5. Hojiev, A. (1966). O zbek tilida ko ‘makchi
fe’llar. (p.259). Tashkent: Fan.

6. Hojiev, A. (1973). Fe’l. (p.192). Tashkent: Fan.

7. Lityuéhua, Pan Wényu, Gu Hua (2013). Shiyong
xiandai hanyti yufd. (pp.546-581). Beijing:
Shangwu yin shiiguén.

8. Lidéjin, Chéng Méizhén (2010). Waiyi rén
shivong hanyii  yufd-A Practical Chinese

b) The meanings of the verb & [14i] yubormoq
(to send), yuz bermoq (to occur), yuklamoq (to load)
are not expressed in the Uzbek language by the verb

tocome (ftt R I A £H 5, 5 K T).

¢) comes in place of certain verbs (in the second
part of a sentence) and means to perform the action
they signify R E M >, XA~ EZ B 2 Kk (=B
o) .

They are translated into Uzbek by verbs from
other semantic layers, depending on the meaning
expressed in the spoken text.

4. The semantic field of the verb 3 [lai]
direction of action is much wider: it can be used as an
independent and auxiliary verb, as well as in its own
and figurative meanings, as well as in the functions of
auxiliary words. It is necessary to study the expression
of the meanings of I in the spoken text in the Uzbek
language.

Grammar For Foreigners. (pp.26-41). Beijing:
Béijing ytiyan daxué chiiban she.
9. Ma shao ying (2004). Xiandai hanyii qixiang
dongci yuyl yanmjii. Master’s thesis. Fudan
University.
Yaxontov, S.E. (1957). Kategoriya glagola v
kitayskom yazyke. (p.182). Leningrad: lzd-vo
Leningradskogo Universiteta.
Zadoenko, T.P., Huan Shuin (1986). Osnovy
kitayskogo yazyka. (pp.320-328). Moscow:
Nauka.
Zadoenko, T.P., Huan Shuin (2010). Nachal nyy
kurs kitayskogo vyazyka. (p.330). Moscow:
Muravey.
Zhang faming (1983). Quxiang dongci
“lai” “qu” xinyi. Beijing: Zhéxué shéhui kexué
ban.

10.

11.

12.

13.

Philadelphia, USA

140

2 Clarivate

Ana lytics indexed



ISRA (India)  =4971  SIS(USA)  =0912 ICV (Poland) = 6.630
. ISI (Dubai, UAE) = 0.829 PUHII (Russia) = 0.126 PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =8997  IBI (India) = 4.260
JIF =1500  SJIF (Morocco) = 5.667  OAJI (USA) = 0.350
QR — Issue QR - Article

SOI: 1.1/TAS DOI: 10.15863/TAS

International Scientific Journal
Theoretical & Applied Science

p-1SSN: 2308-4944 (print)  e-1SSN: 2409-0085 (online)
Year: 2020 Issue: 07  Volume: 87

Published: 23.07.2020

http://T-Science.org

Gavkhariniso Akhmadxanova Sattikulova
Tashkent State University of Oriental Studies
Senior Lecturer

Kamola Akmaljonovna Akbarova
Tashkent State University of Oriental Studies
Lecturer

THE SOCIAL ENTREPRENEURSHIP - A NEW FORM OF BUSINESS IN
UZBEKISTAN

Abstract: The article analyzes the essence and the global experience of the development of social
entrepreneurship and also provides conclusions on the promotion of social entrepreneurship in Uzbekistan.
Key words: social entrepreneurship, social enterprise, social entrepreneur, social sphere.

Language: English

Citation: Sattikulova, G. A., & Akbarova, K. A. (2020). The social entrepreneurship - a new form of business
in Uzbekistan. 1SJ Theoretical & Applied Science, 07 (87), 141-144.

Soi: http://s-0-i.org/1.1/TAS-07-87-33
Scopus ASCC: 2001.

Introduction

Periodically arising global financial and
economic crises lead to the conclusion that the purely
market or administrative approaches to managing the
socio-economic development of the state are
ineffective. This dictates the importance of focusing
on the socio-market model of economic development,
the need for social partnership as a way of engagement
between the state, business and societies in the form
of non-profit organizations.

Today, such a new form of business as social
entrepreneurship is gaining popularity in the global
economy. The main goal of this type of
entrepreneurship is to obtain social benefits, rather
than maximizing profits.

The activities of these enterprises are aimed at
providing social services, creating jobs for vulnerable
groups.

Doi: éros¥ef https://dx.doi.org/10.15863/TAS.2020.07.87.33

A social enterprise - is a private organization; it
is not a governmental organization and is not
controlled by the state. This form of entrepreneurship
is particularly relevant in the context of the global
economic crisis caused by the pandemic, as the forced
closure of enterprises and organizations had a negative
impact on employment and reduced the standard of
living of the population.

Approaches to the typology of social
entrepreneurship and social enterprises have been
ongoing all the time since the first studies of this
phenomenon appeared. Kim Alter (founder and
director of a small company for the promotion of
research and practice of social entrepreneurship from
Washington) proposed the most detailed and
systematic typology of social enterprises, which is
presented in the table below.

Table 1. The models of social entrepreneurship

Pure Philanthropic Hybrid

Pure Commercial

Motives Goodwill

Mixed motives

Self-interest

Methods Mission driven

Determined by a combination of | Market-driven
mission and market
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Goals Social value creation | Social and economic value | Economic value creation
o} creation

Destination of revenue | Aimed directly to the
implementation of the
mission  (determined
by law or

organizational policy)

Reinvested for the implementation
of the mission, or for operating
expenses, and / or held to expand
the business (may be partially
distributed among participants)

Distributed to
shareholders and owners

Source: (Alter K., 2007, p. 13), as adapted from (Dees et al. 2001, Davis & Etchart, 1999).

The organization led by K. Alter offers the
following working definition of a social enterprise: “A
social enterprise is any business enterprise created for
social purposes and to create social value, designed to
mitigate or reduce a social problem or market failures,
functioning on the basis of financial discipline,
innovation and business practices established in the
private sector'[1, p.13]

For the first time the term "social entrepreneur™
began to be used in the 60s of the XX century in the
UK. This term was used more widely in the 70-80s
thanks to the founder of the non-profit organization
“Ashoka: Innovators for the Society”, William
Drayton. [2, p. 3]

Professor and successful manager Drayton came
to the big business of the United States with a
revolutionary ideology and ethics for its time. In
particular, Drayton actively promoted the ideas of
environmental protection. For 1981, the Ashoka
budget was $ 50,000, and according to data for 2010-
2011, the Ashoka Fund had its own assets of more
than $ 85 million.

“Ashoka” supports social entrepreneurs at three
levels:

- provides financial and professional assistance;

- brings together communities of social
entrepreneurs to interact, help each other and bring
their ideas to a higher level. Captures and promotes
best practices.

- contributes to the creation of the infrastructure
and financial systems necessary to support and grow
the civil sector and to spread social innovation on a
global scale.

Nowadays, the legal concept of “social
entrepreneurship” is not clearly fixed in the current
legislation of the Republic of Uzbekistan. However,
certain acts of the President of the Republic of
Uzbekistan provided appropriate privileges and
preferences, including tax and customs, for the
development and support of such areas as non-
governmental preschool education, production of
goods and equipment for people with disabilities, as
well as medical and industrial activities for people
suffering from mental disorders.

t Alter K., 2007, p. 13, as adapted from (Dees et al. 2001, Davis &
Etchart, 1999)

What are the features of world experience in
supporting social entrepreneurship?

The US government provides assistance in the
development of social entrepreneurship primarily in
the following five areas:

- stimulation of social innovation;

- creating favorable conditions
development of social initiatives;

- recognition and encouragement of successful
social initiatives;

for the

- assistance in the dissemination and
development of successful social initiatives;
- dissemination of information on the

effectiveness of social entrepreneurship.

In Europe, due to the established reliable social
protection of the population, social entrepreneurship
developed a bit later. One of the leading countries that
supported social entrepreneurship at the state level
was Italy. Here, the status of a social cooperative was
assigned to enterprises that meet the following
conditions:

- limited distribution of profits, consistent with
the social statutory goals of the organization,

- development of own assets,

- at least 30% of the cooperative members should
be included in the category of disadvantaged people
(long-term unemployed, low-income people).

The law also marks the industries in which social
cooperatives were supposed to operate: social
security, healthcare, education, ecology, science,
culture, social tourism and others. An analysis of
trends in the development of legislation allows us to
conclude that in Western Europe social enterprises are
created, as a rule, in the legal form of a non-profit
association (chosen in countries where the legal
definition of a non-profit association gives some
preferences when selling goods and services) or a
cooperative (chosen in those countries where non-
profit associations are in a more difficult situation, for
example, in Spain, Finland, Sweden).

Moreover, unlike the countries of America,
cooperatives pursuing social goals and creating new
jobs are considered social enterprises.
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In Asia, the most well-known organization in the
field of social entrepreneurship is Grameen Bank,
founded by Muhammad Yunus. A feature of the bank
is that it provides loans to the poorest segments of the
population.

Currently, Grameen bank has a worldwide
network (more than 50 partners in 22 countries),
which has helped to provide assistance to
approximately 11 million people in Asia, Africa, the
Americas, and the Middle East.

Muhammad Yunus, Nobel Peace Prize Laureate,
has also created a company that provides
communication services to the poor.

In South Korea, where tens of thousands of
people are already involved in  social
entrepreneurship,  regulations  governing  their
activities have been adopted, and the government is
pursuing an active support policy, allocating a grant of
30 thousand US dollars annually for the development
of one business.

As mentioned earlier, unfortunately, in
Uzbekistan, social entrepreneurship has not yet
received proper attention from a legal point of view.
Nevertheless, there are certain developments. For
example, the Decree of the President of the Republic
of Uzbekistan dated March 16, 2018 provides for the
creation on the territory of psychiatric institutions of
the Republic of Karakalpakstan, regions and Tashkent
on the terms of a public-private partnership of medical
production enterprises for occupational therapy,
training for new professions and subsequent
recruitment of persons with mental disorders at these
enterprises including disabled people. From July 1,
2018 to January 1, 2023, these medical and
manufacturing enterprises are exempted from paying
land tax, corporate income tax and property tax, as
well as a uniform tax payment.

By a decree of the President of the Republic of
Uzbekistan dated April 5, 2018, non-public preschool
educational institutions created on the basis of public-
private partnerships were exempted from the
corresponding customs and tax payments.

As well as Presidential orders of the Republic of
Uzbekistan dated June 11 and 20, 2018 provided
benefits to certain categories of business entities that
manufacture and maintain prosthetic and orthopedic
products, rehabilitation equipment, publish books and
other printed publications in Braille, educational and
fiction books for children with disabilities. The same
documents provided benefits to those with at least 30
percent of the staff working under an employment
contract consists of persons with disabilities, single

persons with dependent children under 16 years of
age, or children with disabilities, persons released
from the penal establishments, victims of human
trafficking, graduates of general secondary, secondary
special and professional educational institutions, from
the date of graduation of which less than three years
have passed and graduates of the “Mehribonlik”
houses who have not reached 30 years.

By the Decree of the President of the Republic
of Uzbekistan dated August 23, 2019, privileges were
granted to legal entities, the only participants of which
are public associations of persons with disabilities, in
the total number of which persons with disabilities
make up at least 50 percent and the payroll fund for
people with disabilities is at least 50 percent of the
total payroll.

In the context of the coronavirus epidemic and
declared quarantine, the population of Uzbekistan has
shown a healthy example of cohesion. Many people
took an active part in supporting lonely old people,
people with disabilities, low-income families. This
once again shows the potential for the development of
social entrepreneurship in our country, which is a
stimulating tool for combating unemployment, as well
as for the production of socially useful goods and
services.

Given the above, it would be useful to perform a
number of tasks:

- development and improvement of the
legislative and regulatory framework to create
conditions for eliminating administrative interference
and ensuring freedom of social entrepreneurship;

- improving the efficiency of the use of allocated
financial resources by reducing interest rates on loans,
expanding the list of financial products in regional
microfinance and guarantee organizations, increasing
the maximum microloan size, reducing requirements
for potential borrowers and the loan portfolio of
regional microfinance organizations;

-promote  the  advancing  of  social
entrepreneurship, especially among young people,
persons with disabilities and other socially vulnerable
segments of the population;

- providing advice and information on the
benefits of social entrepreneurship;

- encouraging public procurement from social
enterprises;

- creating an enabling environment for the
efficient conduct of social business by organizing
training courses for socially oriented entrepreneurs.
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IMOBBIINEHUE TPOYHOCTHU AJIIOMUHUEBBIX CIIJIABOB

AnHomayua. 8 cmamve paccMoOmpenbl OCHOBHbIE C8OUCMBA ANIOMUHUEBLIX CHAAB08, MEMOObl YNPOUHEHUs.
ANIOMUHUEBbIX  CNIIAB08, MEXAHUMbL VIPOYHEHUS ANIOMUHUSA, O0eOpMAYUOHHOe YNPOUHEHUe ANFOMUHUS,
naacmudeckas 0eopmayus anOMUHUsL, Camble pACnpPOCMpPaHeHHble GUObl MEPMULECKOL 00paboOmKU ANIOMUHUEBbIX
CN1ago8. YnpouneHue cniagos Ha OCHOBe ANIOMUHUSL MEMOOOM X0N00OH020 0edhopmuposanus. Xapakmepucmura u
IKCHIYAMAYUOHHbIE KAYECM8a UCHOIb3YeMbIX ATIOMUHUEBIX CNIIABOS, COCMAS CHeYUANbHBIX ATIOMUHUEBHIX CNIIABOS,
KOHYEHMpAayusi U CE0UCmBEa 000aBIsAeMbIX JeUPYIOWUX IIEMEHMO8 6 ANIOMUHUEBLIX CHIABAX. HALAPMOBKA
AIOMUHUEBBIX CNILABOS.

Knrwouesvle cnosa: Dxcniyamayuonnvle Kawecmed, YNpOUHEHUst Memanid, 0eopMayuoHHoe YnpouHeHue,
nracmuyeckas oegopmayus, npou38o0CHEeHHble NPOYeccsyl, ATOMUHUEBble CHAABbl, MHO2OKOMNOHEHMHblEe CHIABYL,
VHPOUHEHUEe MemoO0OM HA2APMOBKY, KOHCMPYKYUOHHBIL MAMEPUavl, MEXaHU4ecKue CEolCmed, KOHYEeHmpayus,
CB0liCcM8a, Je2upyoujue 1eMeHmbl.

BBenenue oTHOcHUTeNnbHOE ynHeHue Oomee 40 %. UToObI

B mocnemnme rompl OBIT TpemIOKeH HOBBIH cAeiaTh TAaKOW  ANMIOMHAHUN  NPUTOTHBIM  UIS
MOAXOJ, TO3BOJISIIOIIUNA JOOUTHCS 3HAYUTEIHLHOTO MpPUMEHEHHsI B KauecTBE  KOHCTPYKIIMOHHOTO
YBEJNWYCHUS TPOTHOCTH ATFOMUHHIEBEIX CIUIAaBOB IIPH MaTepHajia K HeMy IPHUMEHSIOT Pa3iIndHbIe METOJIBI
COXPaHEHHUH BBICOKOW AJIEKTPOIPOBOIHOCTH. ynpouyHenus. [1].

YucThl aIFOMUHANA — MATKAM U TJTACTUYHBIH. Tpu mexanuszma ynpounenue antoMuHus

UucTblil 2JIIOMUHMN, C COAEPKAHUEM ATIOMUHHUS CylUIHOCTh YIIPOYHEHHSI MeTalljIa 3aKJII0YaeTcs B
99,8 %, B OTOXOKEHHOM COCTOSHHM HMMEET Mpenen TOM, YTO B €T0 PEIICTKY TeM MU APYTUM 00pazoM
Tekyduectn MeHee 20 Mlla (2 KF/MMZ) Hu BBOJISITCS] IPEMATCTBUS JJIs1 IBMOKEHUSI TUCIIOKALIUH.
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Jnsa amromuaus 3(p(hEeKTUBHBIMU SBIAIOTCS TPU
OCHOBHBIX MEXaHHU3Ma YIPOYHEHHUS 3TO:

=  nedOpMAMOHHOE YIIPOYHCHHE
HATapTOBKA);

"  yIpOYHEHHE 3a CYET 00pa30BaHMS TBEPAOTO
pacTBopa JIETHPYIOLIETO DJIEMEHTa B aJFOMHHHH
(3akanka);

" YVYOpOYHEHHWE B pe3yJIbTaTe BBHIJCICHHSA B
IIOMHHUY BTOPUYHBIX (a3 (cTapeHue).

B cBot0 ouepenp, aOMUHUEBBIE CILIABBI MOTYT
KJIaCCU(PUIMPOBATHCS o npeodnasarnemMy
MeXaHU3My UX ynpo4yHeHus. [1].

(maxuremn,

Hegopmayuonnoe ynpounenue aniomMunus

Jucnokanuu nBUTAIOTCA O HanOoiee IUIOTHO
YIaKOBaHHBIM TUIOCKOCTSIM aTOMHOHM PEIICTKH. JTH
IUIOCKOCTH HA3BIBAIOTCS IUIOCKOCTSIMH CKOJIBXKECHUSI.
Tak Kak KpHUCTALUTMYECKass peIIeTKa aFOMUHHS
SIBJISIETCSI TPAaHELIEHTPUPOBAHHON KyOMYecKoW, TO y
HETO WMEETCS YeThIPe SKBHBAJICHTHBIX IUIOCKOCTH
CKOJIBXKEHUSI C TPEeMs HAIpPaBICHUSIMH CKOJIbKEHUS
Kakaas. JTo JaeT B cyMMe 12 cucTeM CKolbKeHus. B
3aBUCHMOCTH OT IPeoOJIalafoliero HaIpsyKEHHOTo
COCTOSIHUS OOBIYHO aKTUBHBIMH SIBIISIIOTCS HECKOJIBKO
cucreM ckonbxeHus. [lostomy npu nedopmarmm

Ycunue

AFOMUHUS TIOCTOSIHHO MTPOUCXOIUT B3aNMOACHCTBHE
JIICIIOKANINH Pa3IUYHBIX TUIOCKOCTEH CKOJBKeHUs. B
pe3yabTare 3TOro (GOPMHUPYIOTCS IUIOTHBIC KIYyOKH
TUCIIOKANINH,  KOTOpBIE  TPEACTaBISIOT  CO00it
HpeHﬂTCTBI/IH JUIA ;:[am)Heﬁmero JBHUXKXCHUSA
mucnokannii. OKONO 3THUX MPENSITCTBUH BO3HUKAIOT
MOJIS MHTCHCHBHBIX JIOKAJIBHBIX HANPSKCHUN. DTOT
MEXaHu3M paboTaeT i1 BCEX METAUTMYECKUX

CIUIAaBOB, KOTOpPBHIC MOJBEPraloTCs ILIACTUICCKOM
nedopMaruu.
Jedopmarinontoe yIPOYHEHUE nyTeM

XOJIONHOM TPOKATKH, BOJIOYECHHSI WM PACTSDKEHUS
sapisieTcs  3(pQEeKTUBHBIM CIIOCOOOM  TTOBBIIICHUS
MPOYHOCTH AJIOMUHMEBBIX CIIABOB, KOTOpHIE HE
MOJIIAI0TCS] TEPMUYECKOMY YIIpOYHEeHHIO. [1].

Ilnacmuueckasn oeghopmauusn anromunusn
Bce Metannel WM alIOMHUHHH TOXKE - HMEIOT
KPUCTALITUIECKYIO ATOMHYIO pelieTKy.

ITnactudeckass neopMarnis METAIIOB IPOUCXOIUT
3a CuéT CyIIECTBOBAaHHIO B HX aTOMHOW pellIeTKe
JTUHEHHBIX NedekToB — auciokanui. [Tmactuueckas
neopMarust MPOUCXOMUT ITYyTEM JBHIKCHHUS ITHX
Tak, Hampumep,

JMCTIOKAIIMH, KaK II0Ka3aHO Ha

PHCYHKE.

Ycunue

Ycunue
Ycunue

EnuHnvHbIi

Pucynok 1.- Ilnactuyeckas negopmanus myreM ABHKEHUS JHCIOKAINH
Yyepe3 AaTOMHYI0 pelieTKY IVIACTHYHOI0 MeTajlia

Ynpounenue antomunua nymem ooéagnenus

00NONHUMENbHBIX KOMHOHEHMO08 (1e2uposanus).

ANIOMUHHA, JUIsI TOTO YTOOBI KCIOJBh30BATh,
JOJDKEH OTBEYaTh TPEOOBAaHUSAM MO TPOYHOCTH.
HacuuteiBator okono 300 Bapuammii criaBoB
AJIOMUHUS C IPYTUMU dIIEMEHTAMH.

ANIOMUHHEBEIE  CIUIABBI € Pa3sIHMYHBIMHU
XUMUYECKUMH KOMIIOHEHTAMH TPUMEHSIOT ISt
JleTajiell KOHCTPYKLUMHM M CHJIOBBIX 3JIEMEHTOB. Bce
9TH CIUIaBBI pa3neNsoT
Ha edopmupyeMbie u nmuTeiinse.  edopmupyemeie
AJTIOMUHUEBBIE CILIABBI JAEJATCS Ha CILIABbl, KOTOPbIE
MTO/IBEPTaroTCs TEPMHUYECKOMH obpaboTke
(ympouHsieMbI€) U T€, KOTOPEIE TI0 CBOMM CBOWCTBAM
nmojBeprarbes eii He MoryT (He ympouHsemsle). K
MIEPBBIM OTHOCSITCS MHOTOKOMIIOHCHTHBIC CILIABHI, B
OCHOBE KOTOPBIX IOMHMO aJIOMHUHHUSI W MAarHHs
MIPUCYTCTBYIOT JHOO KpeMHHH, JHOO0 Menb, 0o
uuHK. KO BTOPBIM OTHOCAT TEXHUYECKHUM alrOMUHUI

U JBYXKOMIIOHEHTHBIE (HAa OCHOBE AaJIOMHHHUI-
Maprasell ¥ aJIOMHHUH-Marauii) CIUIaBEL.

Kaxnpiii U3 Jerupyromux 3JeMEHTOB HMMEET
CBOM CrelpUIeCKre CBOWCTBA: MapraHell U MarHHui
MOBBIIAIOT MEXaHWYECKUE CBOKMCTBA, a TaKke
Maprasel yjayduiaeT aHTUKOPPO3UOHHbIE CBOMCTBA, a
MarH{i yMEHBIIIAeT MacCy CIIaBa, OJHAKO IIPU OYCHb
6OJ'H)IHOM COI[ep)KaHI/II/I MOXKET CHU3HUTH BeJ'II/I‘-II/IHy
MOJIyJIsl yOpyroctd. Menp daie Bcero nMpruMeHSETCs
B JIypaltoMuHax (Tpymie BbICOKOIMPOYHBIX CILJIAaBOB
13 IIOMUHIST) ¥ 3HAYUTEIIHHO MOBHIIIAET TPOYHOCTE,
HO IMOHWKAET IUIACTUYHOCTh U aHTUKOPPO3UOHHBIE
CBOMCTBAa. Menp COBETYIOT IOOaBISATH BMECTE C
MaraHueM. KpemHHH TpHAaeT >XHUAKO TEKy4ecTh,
JIETKOTJIABKOCTh, ~ OJJHAKO  TaKXKe  yMEHBIIaeT
MJIaCTUYHOCTD. [L{MHK XOpOIIO yIPOYHSET aJlOMUHUH,
€ro TaKKe COBETYIOT JI00aBISTh BMECTE C MarHUEM.
[ToMuMoO BEIIIETIEPEIUCTICHHBIX JIEMEHTOB, B CIUIABHI
B BHUJC JICTUPYIOIIUX J00ABOK BBOAATCA XpOM,
BaHaJMil, TUTAH, UIUPKOHUIL, U TIp.
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Bce  TpoiiHBlE M MHOTOKOMIIOHEHTHBIE Takatce MHO2OKOMNOHEHMHbBIE CHIIAGHL MOZYM

AIIOMHHUEBBIE  CIUIaBBI ~ MMEIOT  OoJiee-MeHee YRPOUHAMbCA MEMOOOM HAAPMOEKU.

ONPENENICHHbI  XUMHUYeCKul  cocraB. [Ipocro HaraproBka nim neopMaiioHHOE YIIPOUHEHHE
JETUPOBAaHHBIE  CIUIABBI, KaK  MpPaBHIO, HE - 3TO BaXKHBIM TEXHOJIOTHYECKUHN MPOILECC, KOTOPhIE

HCIOJIB3YIOTCA IIPU M3TOTOBKE KOHCTpyKIMil. Mx
COCTaBIISIFOLIME KOMIIOHEHTBHI HMOAOOPaHBI TJIaBHBIM
o0pa3oM Juist TOro, 4To0bl NOIXYYUTH 3(PHEKTUBHBIN
COCTaB  yNpoYHSIOMUX (a3, KOTOPBIH  TOCIe
MIOJIBEPTaHys CHENNATbHON TEPMHUECKOH 00paboTKe
MO3BOJIMII  Obl Kak MOXKHO OOJbIIe TOBBICUTH
MIPOYHOCTH CIUIABA M COXPAHUTH IPH 3TOM XOPOIIHE
TeXHOJIOTH4eckue  cBoiictBa.  CmocoOHOCTH K
IIPECCOBAHUIO, TPOKATKE, CBAPKE, PE3KE U CTOWKOCTH
MIPOTUB KOPPO3HH. 3aKallka U3/IENUH C ITOCIIe Iy OIIIM
CTapeHHEM (OTIIyCKOM SIBJISIETCS  CIICIMAIbHBIM
crocoboM  TepMHYecKOH  00pabOTKH, KOTOpas
MPUAAET CIUIaBy 0OJIbIe IPOYHOCTH

NPUMEHSIIOT JUIS  yYBEJIHMYEHUS TPOYHOCTH W/WITH
TBEPAOCTH METAJUIOB U CIIIABOB, KOTOPHIE HE MOTYT
OBITH YIPOYHEHBl TEPMUYECKOH 00pabdOTKOH. Jra
TEXHOJIOTHYECKass 00paboTKa BKJIIOYACT M3MEHECHHE
(hOopMBI M31IETHSI METOIAMH XOJIOTHOH TJIaCTHYECKOH
nedopmMaliuy, To eCTh BBOJIA B METAJUT MEXaHUYIECKOI
sHeprud [3,6]. B pesynbrate 3T0# 00pabOTKH MeTaIT

CTAaHOBUTCS ImpovHEe TBEPIKE, HO TCPACT
TUTACTUYHOCTD, KaK ITOKa3aHO Ha PUCYHKE 1.
\ ]~
\ 7
\ v
\ z
CeoiicTBa :| [MpouHocTb
NPy pacTaKeHN,
7 L
7 LW

CreneHb HarapToBki

PPlcyHOK 2. - Biiusinue creneHu HarapToBKH Ha MPOYHOCTb, TBEPAOCTH U MJIACTHIHOCTH METAJJIOB.

Ynpounenue antomunus nymem mepmuueckoii
oopabomku.

Cambivu pacnpocTpaHeHHBIMH BUJIAMHU
TEPMHUUECKOI 0OpabOTKH SIBISIFOTCS OTXKHUI, OTITYCK
(crapeHne), 3akamka W TepMudeckas o0paboTka

BMeCTe€ C JpyTMMH BHJaMHM BO3ACHCTBHH -
MEXaHWIECKHMH, XUMHYECKUMH, YAApHBIMH,
YIIBTPa3BYKOBBIMH.

Omoicue. Bo Bpemst OTKHUra OTCYTCTBYIOT

(ha3oBbIe IpEBpalleHNs], U 3aBUCUMO OT HAYaJILHOTO
COCTOSIHMSL MeTajsla M HYKHBIX KadeCTB MOXKET
MIPOHUCXOIUTH B BUIE PpEeKpHCTaIUTN3ALINH,
TOMOTEHM3allud U BO3Bpara (OTKWra) I CHATHUA
OCTaTOYHbIX HampskeHHH. CrmaBbl  MOIBEPraroT
OTXMTY C IIEJIbI0 IIePEBEICHUS CTPYKTYPbI METajlIa 13
HEYCTOINYHBOTO COCTOSIHUS B yCTOHYMBOE,
OJTHOPOJHOE, KOTOpoe XapakTepu3yercs
MEJIKO3epHUCTOCTHIO. [4].

Bo BpeMst oT)KHTa MOYTH BOCCTaHABIMBAIOTCS
UMCBIINCCA 0 [[e(i)OpMaLlI/II/I Ui CTapCHUA
(husznyeckre U MexaHndeckrne cBorcTBa. OIHAKO MpH
9TOM YMEHBIIAETCS IPOYHOCTh M YBEJINYUBAETCS

IUTACTUYHOCTD U YAApHAast BA3KOCTh. DTO HCIOIb3YIOT
BO BpeMs  TEXHOJOTMYECKMX  ONepanuid  Io
HU3TOTOBJIICHHUIO AJTFOMHUHHUEBBIX KOHCprKLII/Iﬁ C
NPUMEHEHHEM OTIEIbHBIX TepM00OpadaThIBaEMBIX
CILIaBOB.

3akanka. Tak Ha3bIBAIOT npotrecc,
NPUMEHSIOIIEICS K CIUIaBaM, KOTOPbIE B TBEPAOM
COCTOSTHUU TIPOXOJAT (a3oBble H3MEHEHHUSA. OTH
MIPOLIECCHl CITOCOOCTBYIOT YBEIMUCHHIO MPOYHOCTH.
OHU OCHOBBIBAIOTCS Ha TOM, YTO IIpU Harp€BaHUU
CIIaBa BBIIIE MPEIEIBFHON JIMHUM PACTBOPUMOCTH H
HIDKE TeMIlepaTypbl coilayca HaOmonaercs a -
TBepAbId pacTtBOp. Ilpu BO3NEHCTBUM HOPMAJIBHBIX
TEMIIepaTyp OH HEYCTOHYUB W B Mpolecce CTapeHUs
U3 HETO BBIJCISIIOTCS 2JIEMEHTHI, KOTOpHIE B
KOMIUIEKCE C aIIOMHHHEM 00pa3yloT XUMHUYECKHUe
COCIMHCHUA - YIIPOUHHUTCIIN.

Cmapenue 3aKaneHHbIX CHAABOE AIOMUHUSL.

[Tocre 3aKanku aIFOMMHUEBOTO CIIIaBa CIIEIYeT

CTapCHHUC, Korga CIlJIaB BBIACPKUBAIOT npu
KOMHATHOM TCMIICPATYpE HCCKOJIBKO CYTOK

(ectecTBeHHOE cTapeHue) niy B Tedenne 10 — 24 4
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Rona I'TI-1

0'-pasa

3ona I'TI-2

O -gaza

Pucynok 3.- Cxema BblIesieHHs] H30BITOYHBIX (P23 TBEPAOIro pacTBOpa Npu crapennn: a — 30Hbl I'TI — 1;
6 —3ounl I'TI-2; B— O’ —dasza; r- O — paza (CuAl2).

IIPU TOBBIIEHHON Temrieparype (MCKYCCTBEHHOE
crapenue). B mpouecce crapeHHs IPOMCXOIUT
pacmaji MEpEChHIEHHOT0 TBEPAOrO pPacTBOpa, UTO
COIIPOBOXK/IAETCS YIIPOUHEHNEM CIIIaBa.

Pacriay nepechIieHHOro TBEpIOro pacTBopa, B
pemeTke KOTOPOTO aTOMBl MEOHW PacIoararoTcst
CTaTUCTUYECKH  PAaBHOMEPHO,  INPOMCXOAUT B
HECKOJIBKO CTaJIuil B 3aBUCHMOCTHU OT TE€MIIEPATYPBI
u MIPOJIOJKUTEIILHOCTH CTapeHwUsl. Ipu
€CTECTBEHHOM (mpu 20°C) Wiu
HU3KOTEMITEPAaTyPHOM HCKYCCTBEHHOM CTApEHHH
(ke 100 - 150°C) He HaOmromaercs pacmajia
TBEPJOTO pacTBOpPA C BBIIEICHUEM H30BITOUHOM
Gda3pl; TPU  ITHX TEMIEpaTypax aToMbl MeIu
MEPEMEIIAIOTCA TOIBKO BHYTPH KPUCTAIMYECKOH
pEIIETKN o-TBEPJOTO pacTBOpa Ha BECbMa Mallble
paccTostHUS M coOuparoTcs mo miockocTsm {100} B
IUTACTUHYATBIC OOpa30BaHWS WM JUCKH - 30HBI
I'nnbe - [Ipectona (I'TI-1). 3ousl I'TI-1 B crutaBax Al-
Cu mpoTsxkeHHOCTHIO 1- 10 HM 1 TonmuHO# 0,5-1 HM
Oosilee MM MeHEe PaBHOMEPHO pAaCIpEesiCHbl B
npezenax Kaxaoro kpucrauia. KoHnenTpanus Meau
B 30Hax [TI-1 menbie, yem B CUAI; (54%). Ecmn
CIIaB nocie €CTECTBEHHOTO CTapeHHs
KPAaTKOBPEMEHHO (HECKOJIBKO CEKYH]| WIH MUHYT)
Harpets 710 230 - 270 °C u 3aTeM OBICTPO OXJIaIUTh,
TO YNPOYHEHHE MOJHOCTHIO CHUMAETCS M CBOMCTBA
cruiaBa Oy/yT COOTBETCTBOBATH CBEKE3aKAJICHHOMY
COCTOSIHHIO. OJTO SIBICHHE TIIOJNyYMJIO Ha3BaHHUE
BO3BpaTa Iocie cTapeHus. PasynpouHeHue mpu
BO3BpaTe CBA3aHO ¢ TeM, 4To 30HBI ['TI-1 mpu »Tux
TEMIIEpaTypax OKa3bIBAIOTCSA HECTAOMIBHBIMH U
MOATOMY PAacTBOPSIIOTCS B TBEPJIOM pAacTBOpe, a
aTOMBI MEJM BHOBbL OoOJiee MJIM MEHEe PaBHOMEPHO
pacnpesiessitoTess B Ipeieiax o0beMa  KaXJoro
KpHCTaJlla TBEPAOTO PacTBOPA, KAK 1 MOCIIE 3aKAJIKH.
[Ipn mnocnenyromeM BBUICKMBAHWM CIUIaBa IPH
KOMHATHOW  TeMIeparype BHOBb  IIPOMCXOJAUT
obpazoBanue 30 ['TI-1 u ynpounenue crurasa.

OpHako ToOcie BO3BpaTra M IOCIEIYIOIIEro
CTapeHUsl yXy[IIAIOTCS KOPPO3MOHHBIE CBOMCTBA
CIUIaBa, YTO 3aTPYyIHSET HCIIOIb30BAHWE BO3BPaATa
JUISL TIPAKTHYECKHX LIeJIeH.

JmurensHas  Beigepikka npu 100°C  wmm
Heckonbko 4acoB npu  150°C  mpuBogMT K
oOpazoBanmto 30H [wmube- [Ipectona Oombiiei

BemuuHbI (TonmmuHa 1 - 4 HM u nuametp 20 - 30 HM)

C YHOpSJOYEHHOU CTPYKTYpOM, OTJIMYHOH OT O-
TBepjoro pacteopa. KoHIEHTpanus Meau B HHUX
COOTBETCTBYET cosiepskanuio ee B CUAL,.

Takue 30mbl B cruaBax Al - Cu mpuHSATO
HaszpiBaTh [TI-2. C mOBBINIEHHEM TeMIEpaTypsl
crapeHust nporeccs! 1uddys3un, a, clie0BaTeNbLHO, 1
MIPOIIECCHl CTPYKTYPHBIX MPEBPAICHUN MPOTEKAIOT
ObicTpee. Beimepikka B TeUCHHE HECKOIBKUX YACOB
npu BbICOKKX Temneparypax (150-200°C) npuBoaut
K 00pa30BaHMIO B MECTaX, TJIe PACIIONAraIucCh 30HBI
I'TI-2, mucriepcHBIX (TOHKOILIACTUHYATHIX) YaCTHIL
MIPOMEKYTOUHOM 0'-ha3pl, HE OTIAMYAIOIIEHCS 0

XAMHYECKOMY  COCTaBy  OT  crabmibHOH  O-
¢daser  (CuAly), HO wuMeromed — OTIMYHYIO
KPUCTAIUIMYECKYI0O  peruerky.  0'-¢hasza gyactudano

KOTEPEHTHO CBsI3aHa C TBEPJIIM PACTBOPOM.
[Toseimenue Ttemmeparypsl o 200 - 250°C
MPUBOJNT K KOAryJISILIUN METacTaOMIbHOM (a3bl 1 K
oOpazoBaHui0 cTaOMIbHOW 0O-(a3bl, umeromen c
MaTpullel  HEKOrepEeHTHblE  IpaHulbl.  Takum
00pa3oM, Ipu eCTECTBEHHOM CTapeHUH 00pa3yroTcs
yumb 3086 [TI-1. TIpu MCKYCCTBEHHOM CTapeHUH
TIOCJIC/IOBATENILHOCTh  CTPYKTYpPHBIX W3MEHEHHH B
craBax  Al-Cu  MOXHO TpeacTaBUTh B BHC
cremyromieii cxemsr: ['TI-1 — I'TI-2 — 6' —0. [4,6].

B ynpounenun cmiaBoB 30HBI [ MHBE -
IIpectona wrparoT pemialomyr0  poib:  YeM
ycToW4MBee 30HBI, TEM CTabWiIbHEe CBOMCTBA
cryaBa. Ha ycToiunBOCTb 30H OKa3bIBAIOT BIIMSIHUE
MHOTHE (DaKTOPBI: COOTHOIIEHHE PAa3MEPOB ATOMOB
MaTpulbl U JCTUPYIOMIUX KOMIIOHEHTOB, BXOAAIIUX
B 30HBI, CTCNEHb MCKQKEHHUS KpPUCTAIIMYECCKON
pELIETKN MaTPHUIbI IPU 00pa30BaHMH 30H.

OjHaKo 3TO HE O3HAYaeT, 4YTOo OJHO
o0pa3oBaHNE «HA MECTE» TIEPEXOIUT B JPYTOE.
Bo3MOXHO, YTO BO3HMKHOBEHHE IOCIEIYIOIIETO
oOpazoBanus WM  (aspl  IPOMCXOMUT  IOCIE
PacTBOPEHUSI NCXOHOTO.

Ora o0mias cxema pacrajia IepechIlIeHHOro
TBEpIOro pactsopa B ciiaBax Al-Cu cripaBeminBa u
JUIsL IpyTUX CIUIaBOB. Pasznnume cBOAWTCS JIMIIB K
TOMY, UYTO B pasHbIX CIJIaBaX HCOJWHAKOB COCTaB U
CTPOCHHE 30H, a Takke oOpasyromuxcs das.

Jng  cTaperolmux — aJlIOMHUHHEBBIX  CIUIABOB
pasHBIX  COCTaBOB  CYIIECTBYIOT U CBOH
TEeMIIepaTypHO-BPEMEHHBIE ~ 00lacTh  30HHOTO
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(o6pazoBanme I'TI-1 u I'TI-2) u ¢azosoro (0' u B-da3) (KoarysImmuoHHOE CTapeHwue) MIPOYHOCTHEIE
CTapCHMUs. CBOMCTBa Ha HavyabHOU craguun CHavalia
Benuuuna YIPOYHEHUS [pPU 3aKAIKE U BO3pacTaroT, 10CTUrass MaKCUMAaJIbHOTO 3HAYCHUA, a
CTApE€HUHU 3aBUCHUT OT IIPHPOJIBI q)aSLI YIOPOYHUTEA, 3aTE€EM CHHIKAKOTCA. HJ‘IaCTI/I‘IHOCTB, BA3KOCTh H

pasMepoB ux YJacTHull, KOJIMYECTBA ux u COIIPOTUBJICHHUE KOPPO3HUHU BO3PACTALOT.

pacnpeznenenus. Hanbonpiee ynpoyHeHHe CIIaBOB
nmocturaercs Omaromaps MgZn2, Mg2Si u S-
(azsl (AI2CuMg), uMeroIuX CI0KHYIO CTPYKTYPY H
COCTaB, OTJIMYHBIN OT G-TBEPIOTO pactBopa. [8,11].
ITocne 30HHOrO CTapeHHs! CIUIABBI Yallle HMEKOT
MOBBIIICHHBIN TPEeNl TEKYYeCTH W OTHOCHUTEIBHO

HEBBICOKOE OTHOILIEHNE 60,2/08 (<0,6—0,7),
HOBI)IHIEHHyIO INIAaCTUYHOCTD, XOpOH.Ile
KOPPO3HOHHYIO CTOMKOCTE u HHU3KYIO

YyBCTBUTEIBHOCTh K XPYNKOMY pa3pyLIEHHIO. DTO
0OBSCHSIETCS TEM, YTO JUCIIOKALWH ITPHU JieopManuu
MepeceKaroT 30HbI, HE CO3AI0IUe 3HAYUTEIILHOTO
COIIPOTUBJICHU A HavYaJIbHbIM )Ie(bopMaI_[I/IﬂM.
OTcyTcTBHE TpaHUNBI paszena Mexay 3oHamu [TI-1
i I'TI-2 ¢ marpuyHoi (da3oii onpeaenseT xoporee
COIIPOTHBIICHHE KOPPO3UH.

IMocne (azoBoro CTapeHus
oTHOLIEHHEe ©0,2/0B mnoseimaerca g0 0,9- 0,95, a
IUTACTUYHOCTb, BA3KOCTh, COIIPOTUBIICHHUE XPYITKOMY
pa3pyLICHUIO W KOPPO3MH 0] HAaNpSHKEHHEM
cHmkaTcs. B atom cmywae mpm  gedopmarm
JICIIOKAllMK OrvM0aroT YacTHIBI MeTacTaOMIIBbHBIX
(a3, oOpa3ys MHOTOYHCIIEHHBIC IUCIOKAIIMOHHBIC
NEeTJM W OTHeNbHble cKoruleHus. Kak cienctue
3TOr0, COIPOTUBIICHHE HAa4YalbHBIM JedopmalusM
MOBBIIIACTCSA, @ IUIACTUYHOCTh yMeHbIIaercs. B

Crapenue (oTmyck). ODTO Ha3BaHHE BaXXHOU
MIPOM3BO/ICTBEHHOH OIEpanyy, BO BpeMs KOTOPOH
KpPHUCTaJUIMUeCKasi pelIeTKa IMPUBOAUTCIS B Oolee
yCTOIUMBOE COCTOSIHME. TOHKHE IJIaCTUHYATHIE
00pa3oBaH¥sl, BBIICISIFOLIMECS B IPOLIECCE CTApEHUS,
HOCAT Ha3BaHWe 30HBI I mHBE-IIpecToHa. DTO 30HHI,
re  HaONIomaeTcsl TOBBIMICHHAS  KOHIIEHTpAIUs
pacTBOpEHHOr0 KOMIOHEHTa. OHHM pacIoiararTcs
BHYTPU KpHCTaUIa. B 3aBHCHMOCTH OT TOTrO, NpH
Kakoil TemmepaType HMpPOHCXOIHUT IPOIECC OTIIyCKa,
pa3INyaroT ECTECTBEHHOE U NCKYCCTBEHHOE CTApeHNE
(otmyck). Ilpu ecrecTBEeHHOM CTapeHHH NPOIYKTHI
BBIJICP)KUBAIOTCS pu HU3KUX n
HOpPMaJBHBIX TEMIIEpaTypax, W  HMCKyCCTBEHHOE
[IPEIoIaraeT MOBbIIICHHE TEMITEPaTypbl 10 432-473
K.

[MpouHoCTh, MOJy4aeMasi MyTeM €CTECTBEHHOTO
OTITyCcKa, Habmpaercs 3a 5-7 cyTok. Cpokd OTITycKa
NPU MCKYCCTBEHHOM CTapeHHM 3aBHCSAT OT COCTaBa
crutaBa M TpeOOBaHUH K HEMY. BpeMs BBIIEpKKH pH
HarpeBe cocTaBiaseT oT 15 mo 200 muHYT U
KoneOJeTcss B 3aBHCUMOCTH OT MaKCHMAaJIbHOM
TOJIIUHEI TpeOyeMoro npoduis. Bpems BeIIEpKKH
mpu HarpeBe cocTaBiseT oT 15 mo 200 MuHYT H
KoneOseTcss B 3aBHCHMOCTH OT MAaKCHMAaJbHOM
TOJIILUHEI TpeOyeMoro mpoduILs.
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PucyHnok 4- Binsinue TepMoo6padoTKH HA MPOYHOCTH U CTPYKTYPY YNIPOYHEHHOI0 ATIOMHHHUS
a -KpHBbIe CTApEeHHs] JyPaJTIOMHUHA NOCJIe BO3BPATAa K CBeKe3aKaJeHHOMY COCTOSIHHIO;
0- cxema obpa3oBanus 30H I'enbe-IIpecTona:
1- cBelke3akajleHHOE COCTOSIHHE; 2- COCTAPEHHOE COCTOSTHHE.

Harpesr (TepmMooOpaboTKa) U3Ienui
MPOMCXOHUT B BJIEKTPHUECKHX BEPTHUKATBHBIX TI€UaX,
HUMEIONIMX KPYIJIOE WM MPSIMOYTOJbHOE CEYCHUE
Kamepsl. 1o 3THMH TeYaMH HaxOIsITCsl Gakd Co

Cpelol, B KOTOPOH MeETaJuIM4ecKHe MNpoQHIH
ToIIatoTCs 00padoTKe.

Ha pucyHke HarisiiHO MpEACTaBIICHO BIIMSHHE
TEPMOOOPAaOOTKH Ha MPOYHOCTHBIE W CTPYKTYpHBIE

napamMeTpbl YOPOYHEHHOT O aJTFOMUHUAL.
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HCXOZ[}I U3 TOro, B KakKOM pe>KI/IMe U KaKuM HpOI/ICXOHI/IT B pe3yHLTaTe X0JIOOAHOT O

CrocoOoOM  aJIOMUHHMEBbIE NpoQuIM W  JIUCTHI
MOJBEPrajIuCh ~ TEPMHUYCCKOH  00paboTKe, OHH
0003HaYarOTCA CIEAYIOMNMH OYKBaMHU: OTOXOKCHHEIC
- M, 3aKajeHHbIE ¥ €CTECTBEHHO COCTapeHHbIe - T,
3aKaJIEHHbIE M MCKYCCTBEHHO cocTapeHHble - T1.
IopsiuenpeccoBaHHble MPOQUIM W TOpsUeKaTaHbIe
JIUCTHI CIIEIaNIbHOM OyKBOI He 0003HAYAIOTCS.

Ynpounenue cnnasoe na ocnoge anromunus
MEMOOOM X0100H020 0ehopMUposanu.

I[lpu wucmome30BaHMM  crocoba  XOJOIHOTO
neopmMupoBaHHMs ~ HarapToBKa — OCYLIECTBIISIETCS
MyTeM TPOKATKH dYepe3 BalWKWA. Pa3pymieHue

MEXXKPUCTAJUINYECKUX ITPOCIIOEK U 3alIPECCOBBIBAHHE
HarapTOBKOM yCaJO4YHBIX NOp M Iy3bIPEH, KOTOpOE
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ASSOCIATION OF DIABETIC RETINOPATHY WITH INCREASED
BLOOD LEVEL OF HbA:.

Abstract: Objective: To determine frequency of diabetic retinopathy associated with high level of glycosylated
hemoglobin HbA. in blood.

Design & duration: This is a cross sectional study of observational type completed in eight months duration.

Setting: Study was conducted at ophthalmology department of Bahawal Victoria Hospital Bahawalpur.

Patients & methods: Diabetic patients presenting to out-patient door of ophthalmology department of study
hospital were selected via hon probability consecutive sampling technique. Sample size was calculated using WHO
sample size calculator. Retinal examination was done in all patients. Those having retinopathy in study group were
put into separate group. Blood level of HbAc was tested in all cases of study group. Frequency of proliferative and
non-proliferative diabetic retinopathy was determined. Consent was taken from all cases in study group and from
ethical committee of the study institution as well. Chi square test was applied. P-value less than 0.05 was taken
significant.

Results: Total 180 diabetic patients were studied out of them 58.3% were male and 41.7% were female. Mean
age of patients was 51%11.3 years. Mean HbAic level was 8.3+1.6. Proliferative retinopathy was observed in 36.2%
and non-proliferative retinopathy was seen in 63.8% out of total 47 cases with retinopathy.

Conclusion: Diabetic retinopathy is associated with high blood level of glycosylated hemoglobin and non-
proliferative retinopathy is more common than proliferative retinopathy.

Key words: Diabetes, Retinopathy, Glycosylated hemoglobin.
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Introduction disease which becomes obvious via polyurea,
Diabetes mellitus is a most common metabolic polydipsia and peripheral numbness.?® In type-2
disease affecting every organ system of the body and diabetes cells become unresponsive to insulin hence
having high prevalence in our population putting huge creating resistance against insulin and in the result
burden on healthcare system.! It is a hidden chronic blood glycemic level is increased. This leads to long
[ ]
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term complications like neuropathy, retinopathy and
microvascular disease etc. Out of them diabetic
retinopathy is a common complication leading to
blindness ultimately.*® According to a report 30% of
diabetics develop retinopathy and 2% of them develop
blindness if not treated well. There are two types of
retinopathy, proliferative and non-proliferative
retinopathy. In proliferative retinopathy
microaneurysms are formed.®’” While in non-
proliferative type there is tendency to develop intra

retinal hemorrhages with advancing disease.
According to American diabetic association
glycosylated hemoglobin is a gold standard

investigation to diagnose patients with diabetes
mellitus.®

PATIENTS AND METHODS

It is a cross sectional study of observational type.
Study was started in October 2019 and completed
after eight months in May 2020. It was conducted in
ophthalmology department of Bahawal Victoria
Hospital Bahawalpur. Inclusion and exclusion criteria
were defined for selection of cases. Patients having
co-morbid conditions, already having any other
disease of eye or HbA:. level less than 6.5% were
excluded from the study. Diabetic patients presenting

to out-patient door of ophthalmology department of
study hospital were selected via non probability
consecutive sampling technique. Sample size was
calculated using WHO sample size calculator. Retinal
examination was done in all patients. Those having
retinopathy in study group were put into separate
group. Blood level of HbAy was tested in all cases of
study group. Frequency of proliferative and non-
proliferative diabetic retinopathy was determined.
Consent was taken from all cases in study group and
from ethical committee of the study institution as well.
Chi square test was applied. P-value less than 0.05 was
taken significant. Data was analyzed using SPSS
software version 21.

RESULTS

Total 180 diabetic patients were studied out of
them 105(58.3%) were male and 75(41.7%) were
female. Mean age of patients was 51+11.3 years.
Mean HbAic level was 8.3+1.6. Proliferative
retinopathy was observed in 17(36.2%) and non-
proliferative retinopathy was seen in 30(63.8%) out of
total 47 cases with retinopathy. There were 13(72%)
cases with age <20 years, 25(13.9%) cases between
21-30 years, 74(41.1%) between 31-40 years and
68(37.8%) between 41-50 years of age.

(Table-1) Frequency of diabetic retinopathy in various age groups

Age (years) Number of patients (N) Diabetic retinopathy

Yes NO
<20 13 (7.2%) 3 (23.1%) 10 (76.9%)
21-30 25 (13.9%) 6 (24%) 19 (76%)
31-40 74 (41.1%) 20 (27%) 54 (73%)
41-50 68 (37.8%) 18 (26.5%) 50 (73.5%)

oliferative retinopathy

Proliferative retinopathy

(Figure-1) Frequency of proliferative and non-proliferative diabetic retinopathy
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HbAlc <6.54%

HbAlc >6.5%

(Figure-2) Frequency of patients having serum level of HbA1c more or less than 6.5%

DISCUSSION

Diabetes mellitus is a most common metabolic
disease which affects almost every system of the body
and have many complications with high morbidity and
mortality rate.®' Type-2 diabetes is more common
than type-1. In type-2 diabetes mellitus insulin
resistance develops in the patient leading to high
blood level of HbAi. Hyperglycemia leads to
retinopathy, most common complication of
diabetes.'>'® Retinopathy if untreated can lead to
permanent blindness. Previous literature reported that
prevalence of diabetes mellitus among people older
than 20 years were around 171 million all over the
world, that is much high number. Diabetes mellitus is
a most common metabolic disease affecting every
organ system of the body and having high prevalence
in our population putting huge burden on healthcare
system.* It is a hidden chronic disease which becomes
obvious via polyurea, polydipsia and peripheral
numbness. In type-2 diabetes cells become
unresponsive to insulin hence creating resistance
against insulin and in the result blood glycemic level
is increased.’® It leads to long term complications like
neuropathy, retinopathy and microvascular disease
etc. Out of them diabetic retinopathy is a common
complication leading to blindness ultimately.167
Total 180 diabetic patients were studied out of them
105(58.3%) were male and 75(41.7%) were female.
Mean age of patients was 51+11.3 years. Mean HbA ¢
level was 8.3+1.6. Proliferative retinopathy was

observed in 17(36.2%) and non-proliferative
retinopathy was seen in 30(63.8%) out of total 47
cases with retinopathy. It is a cross sectional study of
observational type. Study was started in October 2019
and completed after eight months in May 2020. It was
conducted in ophthalmology department of Bahawal
Victoria Hospital Bahawalpur. Inclusion and
exclusion criteria were defined for selection of cases.
Patients having co-morbid conditions, already having
any other disease of eye or HbAlevel less than 6.5%
were excluded from the study. Diabetic patients
presenting to out-patient door of ophthalmology
department of study hospital were selected via non
probability consecutive sampling technique. Sample
size was calculated using WHO sample size
calculator. Retinal examination was done in all
patients. Hasan et al didi similar study on 159 patients
and concluded that those having HbAi; >8% were
having more complications than those having HbA1¢
<8%.18

CONCLUSION

Retinopathy is a very common complication of
diabetes mellitus leading to blindness. Diabetic
retinopathy is associated with high blood level of
glycosylated hemoglobin and non-proliferative
retinopathy is more common than proliferative
retinopathy. Early detection of retinopathy and good
glycemic control can reduce this complication and
blindness can be prevented.
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Abstract: Objective: To determine mortality rate associated with inferior wall myocardial infarction with or
without atrioventricular block.

Design & duration: This is a cohort study completed in duration of six months.

Setting: Study was conducted in Cardiology ward of Bahawal Victoria Hospital Bahawalpur

Patients & methods: Patients presenting to the study hospital with inferior wall myocardial infarction combined
with or without atrioventricular block. Inclusion and exclusion criteria were made for selection of patients. Sample
size calculated using WHO sample size calculator. Non-probability consecutive sampling technique was used. Level
of significance was 5%. P-value less than 0.05 was considered statistically significant. Consent was taken from all
cases for including their data in the study. Permission was also taken from ethical review board committee. Chi
square test was applied. SPSS software version 20 was used for analyzing data. Results were calculated in the form
of percentage, frequency, means and standard deviation.

Results: Total 160 cases were studied. They were divided into two groups. Patients with inferior wall MI having
atrioventricular block as well were placed in group-A. Other patients with inferior wall MI without AV block were
placed in group-B. Mean age was 53+7.8 years. There were 43.3% male and 57.6% female patients. Majority of
cases (66.7%) were above 50 years of age. Mortality in group-A was 18.3% and in group-B 11.7%.

Conclusion:Inferior wall myocardial infarction complicated with atrio-ventricular block has high mortality rate
as compared to MI without AV block.
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Introduction coronary syndrome is leading cause of mortality.
Decrease in blood flow in coronary arteries Annually one million people die in Pakistan due to
causes acute coronary syndrome. Despite advanced ACS. It is because of increasing prevalence of risk
management and developed medical field still acute factors of ischemic heart disease. Thrombotic
N .
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occlusion of coronary arteries results in St-segment
elevation in MI, which is main sign seen on ECG in
such patients. Complications of MI are ischemia,
arrhythmia and thromboembolic changes. Conduction
defect in AV block along with M1 is associated with
high mortality rate. Usually observed conduction
defects after MI are Atrioventricular nodal block of
1%, 2" and 3 degree. Complete Av block complicates
inferior wall MI in 11-15% cases. It occurs in
conditions like atrial fibrillation, cardiogenic shock
and ventricular infarction.Previously mortality of Ml
with Av block has not been studied. This study has
been conducted to evaluate prognosis of MI with AV
block. This will help in early recognition of disease
and to treat it immediately, hence mortality rate can be
reduced.

PATIENTS AND METHODS

This is a cohort study started in January and
completed after six months in June 2020. Study was
conducted in Cardiac department of Bahawal Victoria
Hospital Bahawalpur. Patients presenting to the study
hospital with inferior wall myocardial infarction
combined with or without atrioventricular block.
Inclusion and exclusion criteria were made for
selection of patients. Sample size calculated using
WHO sample size calculator. Non-probability
consecutive sampling technique was used. Level of
significance was 5%. P-value less than 0.05 was
considered statistically significant. Consent was taken
from all cases for including their data in the study.
Permission was also taken from ethical review board
committee. Chi square test was applied. SPSS
software version 20 was used for analyzing data.

Results were calculated in the form of percentage,
frequency, means and standard deviation.

Sampling Technique: Non-probability
consecutive sampling

Inclusion Criteria

Age 20-70 years

Either sex

Patient presenting in 12 hours of signs symptoms

Inferior wall MI with AV block, and without AV
block

Exclusion Criteria

Clinical features of cardiogenic shock

Mechanical features of Ml developing in patients
like ventricular septal rupture, acute MR, and
ventricular wall rupture.

Patients not thrombolysed

Patients with co-morbidities like renal failure or
liver failure etc.

RESULTS

Total 160 cases were studied. They were divided
into two groups. Patients with inferior wall MI having
atrioventricular block as well were placed in group-A.
Other patients with inferior wall MI without AV block
were placed in group-B. Mean age was 53£7.8 years.
There were 52(43.3%) male and 68(57.6%) female
patients. Majority of cases 80(66.7%) were above 50
years of age. Mortality in group-A was 11(18.3%) and
in group-B 7(11.7%). There were total 40 cases
between 20-50 years of age including 22 in group-A
and 18 from group-B. Out of 22 from group-A
5(22.7%) died and out of 18 from group-B 3(16.7%)
died. Similarly 6(15.8%) out of 38(63.3%) cases from
group-A and 4(9.5%) out 42(70%) cases from group-
B died.

Mortality

Group-A

Group-B

(Figure-1) Group wise distribution of mortality rate
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0,00%

Mortalit

<50 yaers

y Rate

>50 years

(Figure-2) Age wise distribution of mortality rate

(Table-1) Characteristics of patients in study group. (n=120)

Characteristics Group-A (n=60) Group-B (n=60)

Age 22(36.7%) 18(30%)

<50 years 38(63.3%) 42(70%)

>50 years

Gender

Male 28 (46.7%) 24(40%)

Female 32 (53.3%) 36(60%)

Mortality

Yes 11(18.3%) 7(11.7%)

No 49(81.7%) 53(88.3%)
DISCUSSION group-B 7(11.7%). There were total 40 cases between
Now a day medical field has been much 20-50 years of age including 22 in group-A and 18

developed. Modern techniques and cardiac from group-B. This is a cohort study started in January

interventions have reduced mortality rate to much
extent. PCI is now being practiced in developing
countries as well, reducing complications related o
MI. AV conduction block is a complication of MI.
Mortality associated with AV after MI in hospital
admitted patients in Pakistan has never been studied
before. Purpose of this study is to determine mortality
rate associated with Ml and AV block. Total 160 cases
were studied. They were divided into two groups.
Patients with inferior wall MI having atrioventricular
block as well were placed in group-A. Other patients
with inferior wall MI without AV block were placed
in group-B. Mean age was 53+7.8 years. There were
52(43.3%) male and 68(57.6%) female patients.
Majority of cases 80(66.7%) were above 50 years of
age. Mortality in group-A was 11(18.3%) and in

and completed after six months in June 2020. Study
was conducted in Cardiac department of Bahawal
Victoria Hospital Bahawalpur. Patients presenting to
the study hospital with inferior wall myocardial
infarction combined with or without atrioventricular
block. Inclusion and exclusion criteria were made for
selection of patients. Sample size calculated using
WHO sample size calculator. Non-probability
consecutive sampling technique was used. Level of
significance was 5%. P-value less than 0.05 were
considered statistically significant. How AV block
increases mortality rate has not been studied still. AV
block are associated with large ischemic areas of heart
resulting in heart failure and increasing mortality rate.
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CONCLUSION
Inferior wall myocardial infarction complicated

with atrio-ventricular block has high mortality rate as
compared to MI without AV block. Early diagnosis
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Introduction surrounded by a porous medium: in a channel, the gas

Currently, research is actively developing non-
classical equations of mathematical physics, in
particular, equations of mixed, composite and mixed-
composite types. One of the main reasons for this
process is the appearance of applied applications of
boundary value problems posed for such equations.

It is known that mixed equations of the second
order of an elliptic-hyperbolic type were originally
studied. Fundamental research on such equations was
started in the 1920s by the Italian mathematician
Tricomi [1] and was developed by Gellerstedt [2],
A.V. Bitsadze [3], K.I. Babenko [4], I.L. Karol [5],
F.1. Frankl [6], M.M.Smirnov [7], M.S. Salakhitdinov
[8], etc.

The main part

Studies of the equations of elliptic-parabolic and
parabolic-hyperbolic types of the second order began
in the 50-60s of the last century. In 1959, .M. Gelfand
[9] pointed out the need for a joint consideration of
equations in one part of the parabolic region and the
other part of the hyperbolic region. He gives an
example related to the motion of a gas in a channel

motion is described by the wave equation, outside it
by the diffusion equation. Then, in the 70-80s of the
twentieth century, research began on the equations of
the third and high orders of the parabolic-hyperbolic
type. Boundary-value problems for such equations
were posed and studied for the first time by
T.D.Dzhuraev [10] and his students [11], [12], [18].

Over the past time, studies on boundary value
problems for equations of the third and higher orders
of parabolic-hyperbolic type have developed in a
broad sense, and are currently expanding in the
directions of complication of equations and their areas
of consideration, as well as generalizations of the
equations problems considered for them (for example,
see [15], [16], [17] and others)

In the present work a boundary-value problem
will be set for a third order parabolic-hyberboloc

equation

(b%Jrcj(Lu):O

)
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in a pentagonal domain G of the plane XQOy, where
bceR,G=G uUG,uUG, U] U,

G, ={(x y)eR*:0<x<1, O<y<1}.

G, {(x y)eR*:-1<y<0, -1- y<x<y+1}
G, {(x,y)eR2 -1<x<0, O<y<1}
J,={xy)eR*:y=0, 0<x<1},

J, = {(x,y)eRz'y 0, —1<x<1}

Uy —U,, (X Yy)eG,

Lu= .
Uy —Uy, (X,Y)eG (i=23),

We will study the following problem for the
equation (1):

Problem 1. Find a function u(x, y), with
properties: 1) continuous in the closed domain D and
in the domain G\ J; \ J,, has continuous derivatives
which is participating in equation (1), here U, and
u, are continuous in G up to the bound of the
domain G, which is shown in boundary condition; 2)
satisfies equation (1) in the domain G\ J,;\J,; 3)
satisfies the following boundary - value conditions:

u(Ly)=e(y), 0<y<i; )

u(-Ly)=p,(y), 0<y<1; ©)
Ul =1 (x), 0<x<1; ()
Ul =w,(x), -1<x<-1/2; ()

%BG =y, (x), 0<x<1; (6)
ou

%Dc:%(x)’ -1<x<0; )

4) satisfies the following glying conditions on
the line of type changing:

u(x,+0)=u(x,—0)=T(x), -1<x<1; (8)

u, (x,+0)=u, (x,—0)=N(x), -1<x<1; (9
u, (x,+0)=u, (x,-0)=M(x), -1<x<1; (10)
u(+0,y)=u(-0,y)=17,(y), 0<y<1; (11)

Substituting (15) into conditions (6) and (7),
after some computations we get

u, (40, y)=u, (-0, y)=v,(y), 0<y<1l. (12)
where ¢ and 1//1( =12 j _1,4) are  given
sufficiently smooth functions,
7., v;(i=12,3), 1, 1, are temporarily unknown
but smoothly functions, N —is internal normal of
x+y=-1 (DC) or x-y=1 (BC),
F (—1/2,—1/2). Together with the introduced
notations (8) - (12) the following notation are used as

well:
7,(x), if 0<x<1,
T(x
()= {rz(x), if —1<x<0;

_n(x),ifo<x<1,
v (x), if —1<x<0;

yi(x) if0<x<l,
1, (x),if ~1<x <0,

u(x,y)=u;(xy), (x%y)eG,; (j= 1,3), Where it
is assumed that 1'1(0)=z'2 O) ( ) v, (0)

Theorem. If ¢, ¢,eC*[0,1], ¥, €C°[0,1],

v, e C°[-1-1/2], v, €C?[0],
w, €C?[-1,0], and the agreeing conditions

2(0)=v1(1)s v, (-1) =, (0): v, (0) =y (0) are
fulfilled then the problem 1 will have unique
solution. For this aim based on introduced.

Proof. We will prove the theorem by the method
of construct solution. notations, we will rewrite
equation (1) as

Cc

-y

ulxx _uly =Ct)l(X) b ' (X y) (13)

——y .
Uy —Uy, =@ (X)e °, (X,y)eG (i=223),(14)
where  (x) (i =1,_3)are unknown and should be
defined functions but we will assume that they are
sufficient smooth functions.

Firstly we will carry on investigation in the

domain G,. A solution of the equation (14)
(forizz), satisfying conditions (8), (9), is
represented in the form

x+y X+y-n

u, (x,y) :—[T (x+y)+T(x- y]+ I

t)dt—= jebdn j w, (£)de (15)
@, (X) = 2y} (x )eb Lo<x<1, ()
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J_ , %(m) In case 0 < x <1 equation (18) has the form
o, (X) =2y, (x)e >, -1<x<0. (17 7(X)+, (X) = & (x), 0< x <1, (22)

Substituting (15) into condition making some
transformations (4), we get

T'(X)+N(x) = (x), -1<x<1,
x+1j (X’J%)/Z £

where al(x)z,/,lf(T eigna)z(X—ry)dﬂ'

In case —1< X <Qequation (18) has the form
7, (X)+v,(X) = (x), ~1<x<0. (19)

Further, substituting (15) in the condition (5),
after some computations, we come

(18)

0

7, (X)=v,(x)=46,(x), -1<x<0, (20)
where
1 —(><+1)2 .
X ey
52(X)—y/§[— — f e w,(x+n)dy-
0

Form (19) and (20) we will find functions 7, (x)

and v, (x)as follows
Tz'(x):%[al(x)Jré'l(x)],
va(0) =2 [ () -6, (x)]

Integrating the first equality of (21) from —1 to
X, we obtain

£ (%) :%fl[al(t)mz (t)]dt +v, (1),

(21)

N bk
rl(x)=b+cj‘{eb —e' }ozz(t)dt+b+1C
where
b
e = 2(b+c)
b
k3_2(b+c)

K,

o] i

Now, we consider 2° case. In this case equation
(25) has the form

7/(X)+ 27 (X)+ 7, (X) =, (X) + k;, 0< x<1.

By solving this equation under conditions (26),
we obtain

7,(x)= E(x—t)e”ox2 (t)dt+k, (1-e™ —xe™ )+ (k, +kyx)e”

where

40)-

Now, in the domain G, we rewrite equation (1)
in the form
bu,,,, —bu,, +cu,, —cu, =0.
Passing to the limit in the last and equation (22)
(i=2) for y — 0, we get
bvy'(X)—bgy (X)+c7)(x)—cv; (x) =0, 0< x <1, (23)
4 (X) =7 (0) -, (x). (24)
Eliminating functions v, (x) and 4 (x)from
(22), (23) and (24), then integrating from 0 to Z

receive resulting equation after that changing z by x,
we arrive equation

T;(x){l_gjf;(x)_Efl(x):az(x)ml, 0<x<1 (29)
where g, (x) = al'(x)+%J:[ba)2 (t)cay (t)]dt and

K, is unknown constant.

For solving equation (25) we will consider the
following cases: 1°. C#0, c#-b;2°. c=-Db;
3°.¢=0.

Let’s consider case 1°. (25) under conditions

7(0)= %i[@ (t)+8, (1)]dt +y, (1)

7(0)= 2@ (0)+4,(0)]: 5 ()=n(0).

We get
b
c

[egx - J ~(1-e )} + kzeﬁx +ke™

(26)

{i[m (t)+3,(t) ]dt+ 2y, (1) + &, (0) + 6, (0)}
{%i[m (t)+5,(t) ]dt+ %1//2 (-1)- e, (0)-5, (0)}

k,e® — kael} -

1[0 e
| {eb(l v —etl}az (t)dt}
0

1 0

-3 [l ®+a ]y, 0y

1

%[al (0)+6,(0)]+k,»

= @0k -k -fa-vea 0]

0

k

k3

Philadelphia, USA 162

2 Clarivate
Analytics indexed



ISRA (India)  =4.971  SIS(USA)  =00912 ICV (Poland) =6.630
. ISI (Dubai, UAE) = 0.829 PUHII (Russia) = 0.126 PIF (India) =1.940
Impact Factor: g\ australia) =0564 ESJI(KZ)  =8997  IBI (India) = 4.260
JIF =1500 SJIF (Morocco) =5.667 OAJI (USA)  =0.350
Finally, we consider the last 3°case. In this case Uy, (x, y) is a solution of the problem
equation (25) after integrating from O to X, has the .
form Upe — s,y = @, (x)e b’
7 (X)+7,(X) = o5 (X) + kX +k,, 0<x <1, 0, (4,0)=0, u,, (x,0) =0, ~1<x<0, (31)

where @ (x)= J.az (t)dt
0

unknown constant.

and k, is temporarily

Solution of the last equation satisfying
conditions (26) is represented as
rl(x)=Jet’xa3 (t)dt+k, (x—1+e7)+k, (1-e™)+ke™

0
where

1 0
k3 =§j[al(t)+5
-1
1
K, =E[al(o)+51

k, =@, (0)e—k, (e

(t)]dt +y, (-1),

0)]+ks.

1
ko — [€'ar (t)dt
0

Now, we consider the domain D, . Passing to the
limit for the equations we find(15) (i = 3)in (15)
(i=2)y—0, weget
o, (X) = w,(x), -1<x<0.

Now, we will consider the following auxiliary
problem:

Sy
b’

Uy, —Us, = @5 (X)e
Uy (, 0) 2 (%), U ( 0)=v,(x), -1<x<0, (@7
U (=L Y)=,(y), us(0,y) =75 (y), 0<y<L.

We will look for solution of the problem in the
form

Ug (X, ) =Uy (X, Y)+ Uy (X, Y)+Ugs (X, ), (28)
where u31(x,y) isa solution of the problem
Uz, — Uy, =0,
Uy (X,0)=17,(x), Uy, (x,0)=0, —-1<x<0, (29)
U (-LY)=0,(y), u;(0,y)=7,(y), 0<y<L

Uy, (x,y) is asolution of the problem

3xx _u3yy =0,

Uy (%,0)=0, Uy, (x,0)=v,(x), -1<x<0, (30)
U, (-1 y)=0,u,(0,y)=0, 0<y<ZL

u

U (X, y)=%[T2 (X+y)+T, (X—Y)]*F% .[

Differentiating (35) with respect to X and
passing to the limit X — O, in the taken equation, we

U (-1y)=0,u;(0,y)=0, 0<y<1.

We will find solution of the problems (29)- (31)
by the method of continuity. They are respectively has
the forms:

Uy (X, Y) (32)

——[T (x+y)+T,(x=y)].

[N, (t)dt

x=y

1

Us, (X’ Y) = E

c X+y-n

Y -
o () =2 e ¥dn | 0u(6)de:

X=y+n
Where
20, (-1-x) -1, (-2-x),
T,(x)=17,(x), -1<x<0,
27, (X) =7, (%), 0< X <L,

—2<x<-1,

(33)

—v,(-2-x),-2<x<-1,
v,(x), —1<x<0,

—v,(-x), 0<x<1;

(34)

N, (x)

The first two conditions of problem (31) are
fulfilled automatically. By satisfying the third
condition, we get relation

Ieb (y-1- ndn:—jeb (n—1-y)dn-

After some S|mpI|f|cat|on and computations, we

get
Q;(-1-y)=-a,(y-1).
Setting in  (34) x—0, after some
transformation, we get
Q,(y)=-a(-y)-
Hence, we found that
—w,(-2-Xx), —2<x<-1,
Q,(x)=1a,(x), —1<x<0,
—w,(—x), 0<x<1.

Substituting (32), (33) and (34) into (28), we
come

X+y-n

(t)dt——fe i [ o

X=y+n

gde- (39)

Xy
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find the relation between unknown functions 7, (y)
and v, (y):
va(y) =7 (y)+A(Y),
where
yoc
Bi(¥) =73 (=Y) v, (=y)+ [e e, () dn
0

Now, we will investigate to the problem in the
domain D,. Passing to the limit y — 0 in equation

(14), we get

(36)

@ (X) =7/(x) = v1 (%)
Further, we write solution of equation satisfying
(14), satisfying conditions (2), (8), (11):

U (xy)= Jy.73 (7)G. (%, y;OYn)dn—fqol(n)Gg (X, y;Ln)dn +

y ¢ 1

+[7,(£)6(x y;¢,0)d¢ - [e *dn[ ey (£)G(x y:&m)dé-
0 0 0

Differentiating this solution with respect to X

and tending X to zero, we get a relation between

unknown functionsz, (y) and v, (y). Eliminating

function v, (y) from taken relation and (36), we
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PROGRAM-METHODOLOGICAL COMPLEX AS A MEANS OF
IMPROVING THE QUALITY OF LEARNING IN HIGHER
EDUCATIONAL INSTITUTIONS
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Introduction

At present, the most important component of the
modernization of education is the change in the
requirements for a university graduate. The modern
system of higher education should shape the future
specialist and prepare him for future professional
activities. A complex set of qualities that a modern
specialist should possess can be developed by a
system in which everything positive that is in
traditional training will be used, and new, rational
approaches will be introduced to compensate for the
shortcomings of the existing system in their mutual
complement. The basis of training is the
implementation of educational programs in various
fields. One of them is an educational program for the
preparation of a bachelor of applied mathematics and
computer science. The areas of professional activity
of the bachelor of applied mathematics and computer
science are research centers, government bodies,
educational institutions and organizations of various
forms of ownership, using methods of applied
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mathematics and computer technology in their work.
Bachelors of applied mathematics and computer
science are mainly preparing to carry out research in
areas using applied mathematics and computer
technology, to develop and apply modern
mathematical methods and software to solve problems
of science, technology, economics and management,
to use information technologies in design, managerial
and financial activities. And also they are prepared for
pedagogical activity as a teacher in high school or
college. One of the components of the block of general
professional disciplines of the educational program in
this area is the subject “Theory of Algorithms”. The
course "Theory of Algorithms" refers to fundamental
disciplines, is the most important in the system of
training students (bachelors) in areas related to the
field of computer science. The theoretical provisions
of the course "Theory of Algorithms" are the basis for
the successful development of related disciplines.
This implies the importance of the course, which it
occupies as the theoretical basis of the modern theory
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of programming, the construction of algorithmic
languages and computers, the analysis of algorithms
in order to choose the most rational computer solution
and, finally, the analysis of algorithmic languages and
their syntactic control in the development of
translators. The high abstractness of the content, its
fundamental and theoretical nature makes the course
difficult for students to master. This is due to the need
for the student to have a certain level of abstract
thinking for the conscious assimilation of the teaching
material of the course "Theory of Algorithms™ and the
acquisition of specified subject competencies. In this
regard, the urgent problem of designing a teaching
methodology for the course "Theory of Algorithms"
by means of a program-methodological complex that
provides a high level of subject competence in
accordance with the requirements of the state
standard. The teaching methodology is based on the
use of visualized teaching materials as part of the
program-methodological complex in the educational
process using the means of information and
communication technologies (ICT), which ensure a
conscious perception of the course content. The
results of such training are expressed in the achieved
level of subject competence in the theory of
algorithms.

Overview of the problem.

Theory and practice of teaching the course
"Theory of Algorithms", as well as the subsequent
development of a methodology for teaching theory of
algorithms, were dealt with by V.I Igoshin [1], A.V.
Golanova [2], I. D. Koldunova [3] and others. Their
work is devoted to the construction of methodological
training systems for the course "Theory of
Algorithms", which are based on the logical-semiotic
approach (A.V. Golanova), system-activity approach
(E.N. Bobonova). Works by V.I. Igoshin is dedicated
to building a model of fundamental mathematical
training for future teachers of mathematics and
computer science at a pedagogical university in the
field of disciplines of discrete mathematics, which
includes logical and logical-didactic components.
Training in accordance with such a model will allow,
in his opinion, future teachers to effectively master
both methods of logical reasoning and evidence, and
applied tools of discrete mathematical sciences. In the
work of I. D. Koldunova, the methodology of teaching
students the course "Theory of Algorithms™ on the
basis of analytical and synthetic activity is considered.
A significant  contribution to the teaching
methodology of the discipline "Theory of Algorithms"
was made by V.L. Sailors. In 1989, the course of
theory of algorithms was singled out as an
independent separate discipline, a discipline program
was developed and the first textbook was written [4].

After analyzing the existing teaching methods of
the “Theory of Algorithms” course, it can be
concluded that understanding the content of the

fundamental disciplines of subject preparation
contributes to the formation of a future science teacher
in computer science, an appropriate informational,
mathematical culture, as well as providing the base
necessary for future professional activities. Given the
specifics of the concepts that operate with the
fundamental disciplines of subject preparation,
including the “Theory of Algorithms”, namely, their
formalization and a high degree of abstraction, the
learning process should be built using methods and
means that ensure its maximum visibility, strict
consistency of presentation, which can support
theoretical students thinking [5]. The main objective
of the course is to introduce students to the means that
allow the transition from an informal statement of the
problem to its description in the form of a formal
system. The traditional teaching materials of the
course "Theory of Algorithms™” (textbooks, teaching
aids and task books) reflect the system of didactic
units of the discipline, but they do not have a high
degree of visibility necessary for a generation whose
living information space is shifted from text to
figurative, visual. These limitations of teaching aids
prevent students from deep understanding of the
content of the course “Theory of Algorithms” and
mastery of fundamental subject skills. Despite this, the
studies do not pay enough attention to the features of
developing a holistic methodological training system
based on the use of ICT tools, do not take into account
the features of the specialties in which the discipline
is studied, and does not examine the impact of the use
of ICT tools on the quality of education [6].

In view of the foregoing, we get a contradiction:
on the one hand, the theory of algorithms is one of the
most important sections of the university course of
disciplines related to areas related to information
technology, in particular applied mathematics and
computer science, and, on the other hand, there is
insufficient methodological elaboration of content,
organizational forms and teaching methods for this
section of computer science and mathematics, there is
a lack of teaching and methodological aids in the
Uzbek language. This determines the relevance of the
study, consisting in eliminating this contradiction.

Material and research methods

The issues of organizing the educational process
using program-methodological complexes (PMC) in
disciplines related to the theory of algorithms and
algorithmization are still open, an integrated
methodological system for teaching theory of
algorithms based on the use of specialized software
products has not been defined. One of the ways to
eliminate this contradiction is the use of ICT used in
the organization of the educational process at a
university in disciplines related to the theory of
algorithms. One of the priority areas for the use of ICT
in the educational process is the creation of electronic
educational tools (EET) [7], the use of which allows
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to increase the effectiveness of training by reducing
the time of mastering the material and, therefore,
expanding the range of questions studied, revealing
the intellectual potential of students, developing them
cognitive interest, which will provide an incentive for
subsequent active independent work.

Among EET, a special place is occupied by
program-methodical complexes (PMC). The
development and use of the PMC in the educational
process allows us to successfully solve new problems
of education, the emphasis is shifting from the receipt
by students of a certain amount of knowledge to the
development of their skills and skills for the
independent acquisition of this knowledge, which
corresponds to the concept of a competency-based
approach. Obviously, with the advent and
improvement of the curriculum, lecture plans and
practical classes, as well as the role of the teacher in
the educational process, should fundamentally change
i.e. a reorganization of the methodological training
system is necessary, taking into account the features
of educational activities based on the use of the PMC.

Results

The pedagogical experiment on the object of
research was carried out in three stages: search-
stating (2014-2016), formative (2016-2018) and
control and evaluation (2018-2020). At each stage,
their goals are set and specific research tasks were
solved. The control and evaluation stage of the
pedagogical experiment was carried out on the basis
of three higher educational institutions for two years

(2018-2020). By ftradition, the groups were divided
into two approximately equal  subgroups:
experimental (EG) and control (CG). Groups were
formed in such a way that they were comparable in
terms of basic indicators of equality of initial
conditions, significant from the point of view of the
study. Education in the experimental groups was
carried out using the developed PMC, in the control
groups using traditional methods, without resorting to
the developed programmatic and methodological
materials.

The effectiveness of the developed teaching
methodology based on the PMC was tested according
to the following criteria: the degree of students'
knowledge of the basic algorithms, methods for
constructing algorithms, methods for calculating the
complexity of algorithms, and basic knowledge of the
theory of algorithms; skills to develop algorithms for
specific tasks; determine the complexity of the
algorithms; apply the acquired knowledge in solving
assigned tasks. The experiment included intermediate
tests and final testing. The table below shows the
results of the final testing of the experiment. The main
results were obtained in the process of teaching the
subject “Algorithms” and “Theory of Algorithms”.
The experiment was attended by students of 1-2
courses of educational areas "Methods of teaching
computer science” (group no. 1, no. 2, no. 3) and
"Applied mathematics and computer science" (group
no. 4, no. 5). The percentage of students' grades before
the experiment (BE) and after the experiment (AE) are
shown in Table 1.

Table 1. Percentage of results of final tests conducted as part of a pedagogical experiment

Amount of students in | Testing Low Medium High I_Dercgntage Increase
Subgroups rouDs steps degree (%) degree | in high and medium
group P (%) 0 (%) ratings
BE 70 30 -
CG no.l 27 -
AE 74 26 -
EG no.1 26 BE 69 31 - 19%
AE 30 46 4
BE 55 45 -
CGno. 2 22 AE 59 a1 - -
BE 60 35 5 0
EGno. 2 20 AE 20 35 o5 20%
BE 59 41 -
CGno. 3 27 AE 59 30 1 -
BE 62 38 - 0
EGno. 3 26 AE 38 57 35 24%
BE 50 50 - 0
CGno. 4 24 AE 6 52 . 4%
BE 55 40 5 o
EGno. 4 20 AE 35 50 15 20%
CGno.5 24 BE 50 29 21 -
~ .
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AE 50 34 16
BE 46 38 16
EGno.5 24 17%
AE 29 25 46
The table shows that in the control groups, the experimental groups indicates an increase in the
guantitative increase in students who received average quality of the study of the subject "Algorithms™ and
and high marks was 0-4%, which is insignificant. If "Theory of Algorithms". Below is a diagram
we compare this increase in the experimental groups, reflecting the overall results of the experiment (Fig.
then it is 17% -24%. Data on the increase in the 1).

percentage of average and high marks of students of

The percentage of total results of the final tests
conducted as part of the pedagogical experiment

60

50

40

30

20

10

Experimental Control groups Experimental Control groups
groups groups

Before the experiment After the experiment

m High grade percentage M Average grade percentage ™ Low grade percentage

Fig. 1. The percentage of total results of the final tests conducted as part of the pedagogical experiment

To analyze the results of a pedagogical coefficient of the overall results for the control and
experiment, methods of mathematical statistics were experimental groups were calculated. The resulting
used [8]. Sample mean values (x,y), the validity statistics are shown in table 2.

interval (confidence interval), and the efficiency

Table 2. General results of final tests conducted as part of a pedagogical experiment

Experimental groups Control groups

n=116 m=124
Ratings 5 4 3 5 4 3
The number of relevant ratings 29 42 45 7 45 72
Sample averages x=3,86 y=3,47
Efficiency coefficient xly=1,11
Validity interval 3,7164 < 3,86 < 4,0031 | 3,3640 < 3,47 <3,5759

L]
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Conclusion. 5. The effectiveness of the developed

In the course of a theoretical and experimental
study of the scientific problem posed in accordance
with the purpose and objectives of the study, the
following conclusions and results were obtained:

1. As a result of the analysis and research of
existing approaches and methods of using PMC in
education, the main goals of using PMC in the process
of teaching the discipline "Theory of Algorithms" and
related disciplines are determined. This made it
possible to determine the main directions and
requirements for the use of the PMC in the educational
process of the university, which opens up new
possibilities for improving the process of teaching the
subject and maximizes interest in the study of the
subject.

2. The structure of the educational material and
the methodology for conducting classes on the subject
"Theory of Algorithms" using the PMC [9] are
developed.

3. Methodological methods for the use of PMC
are developed. The sequence of tasks presented
corresponds to the logic of the formation of the final
knowledge, which, according to the methodological
approach, is composed of a chain of certain skills. For
each of the sections, the requirements for initial
training, preceding the study of this section, as well as
the requirements for knowledge and skills at the end
of the study, distribution were identified.

4. Based on the developed methodology, a
program-methodological complex is implemented.
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Introduction

Pyrrole itself is not naturally occurring in nature.
However, its derivatives are a major fragment of many
natural macrocycles. Pyrrole is a component of a
number of drugs, catalysts and biologically active
compounds. These include vitamin By, bile pigments
bilirubin and biliverdin, blood pigment heme,
photosynthetic  pigment  chlorophyll,  chlorine,
bacteriochlorins and  porphyrine rings of
porphyrogens [1-2]. Pyrrole-containing molecules
often exhibit antibacterial, antifungal, anti-
inflammatory, or antitumor effects. These bioactivity
properties made them significant fragments for drug
industry. Atorvastatin is an antihyperlipidemic drug,
alorectam is an anti-Alzaimer drug, elopiprazole is an
antipsychotic drug, lorpiprazole is a tranquilizer, and

Doi: &os¥ef hittps://dx.doi.org/10.15863/TAS.2020.07.87.39

tolmetin is an anti-inflammatory drug containing
pyrrole ring compounds [3].

Pyrrol-2-carboxylates and carboxyamides are
used as intermediates in the synthesis of lamellarins
[4,5], which are natural compounds, or bromopyrrol
alkaloids, such as hanisin and longamide B [6].They
are also key fragments for polycyclic heterocycles
such as indolons and pyrrolindolones [7].

A number of methods have been developed for
the synthesis of pyrrole-2-carboxylates, including the
Knorr and Fischer methods [8-11]. For example metal
catalyst cyclization of izosianides and alkynes
[12,13], and the cycloizomerization of some
functional intermediates like dienyl azids [14],
homopropargyl azids [15], alkynyl aziridines [16],
homoproporgyl amines [17]. The reaction of ethyl
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isocyanates with nitroolefins through the Barton-Zard
reaction is also used for the synthesis of compounds
[18].

The synthesis of pyrroles by Paal-Knorr method
from the interaction of amines with 1,4-diketones has
been extensively studied [19,20]. However, studies on
the synthesis of pyrrole from 1,3-dicarbonyl
compounds are not large-scale. Taking this into
account, the presented research work was carried out
in the mentioned direction.

Result and discussion

For the synthesize of 3,5-dialkyl (phenyl)-
pyrrole-2-ethyl-carboxilate derivatives at first we
have synthesized enamines by the condensation 1,3-

dicarbonyl compounds with glycine ethyl ester
hidrochloride. As a continuation of the process,
pyrrole derivatives (I-111) were synthesized from the
reaction of enamines with glycine ethyl ester in the
presence of tert-BuOK / tert-BuOH/ DMFA . During
the reaction, tert-BuOK is used as a super basic
medium, like in the synthesis of 2-phenylpyroles. At
first we used C,HsONa/ C;HsOH for cyclization of
enamines into pyrrole derivatives with a yield of 10-
42%. However, when enamines were mixed in a
dimethylformamide medium at 60-70° C in the
presence of tert-BuOK / tert-BuOH, derivatives of
3,5-dialkyl (phenyl) -pyrrol-2-ethyl carboxylate were
synthesized with a practical yield of 45-50%. Reaction
proceeded for 4-5 hours by the following scheme.
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R! R?  HCl 2. Y(OTF),

/OH i
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H

R'=R*=CHj (1) ; R'=CH; R?=CH; (II); R'=R?=CH (IID).

Although this type of pyrrole has been
synthesized by many scientists in the literature, for the
first time we have obtained 3,5-dialkyl (phenyl) -
pyrrole-2-ethylcarboxylates from the reaction of
enamines and glycic acid with ethyl ether in the
presence of tert-BuOK / tert-BuOH.

Experimental

'H NMR and **C NMR spectra ware recorded on
a 400 spectrophotometer using in DMSO-d6 as the
solvent. Chemical shifts values are reported in ppm
taking tetramethylsilane as the internal standard and J
values are given in hertz. The types of signals are
indicated by the following letters: s=singlet,
d=doublet, t=triplet, m=multiplet. Flash column
chromatography (FCC) was performed by using glass
columns with flash grade silica gel (70-230 mesh).
Reactions  were  monitored by  thin-layer
chromatography (TCL) using pre coated silica gel
plates, visualized by UV light. All organic extracts
were dehydrated over oven-dried MgSOs.

The synthesis of 2,4-dimethyl-2H-pyrrole-5-
carboxilate (1)

4.18 g glycine ethyl ester hydrochloride was
added to 300 mg acetyl acetone and reflux in 50 ml
benzene in the presence of 5% mole Yb(OTF);
catalyst for 6 hours. At the end the reaction mixture
was cooled to room temperature, washed with 100 ml
water. It was then extracted three times with 50 ml
CHCI,. All organic extracts were dehydrated over
oven-dried MgSO. and crystallized in hexane. In the
second stage of reaction, 7 ml of tert-BuOH and 14 ml
DMFA was added to the obtained crystals and mixed.
Then 1.5 g tert-BuOK was added to this mixture and
mixed for 4-5 hours at 80°C. The mixture was cooled
to room temperature, washed with 50 ml of water and
extracted with 50 ml of ether. All organic extracts
were dehydrated over oven-dried MgSQO, and cleaned
by column chromatography. Eluent n-hexane : ethyl
acetate 10:1. Yellow crystals were obtained.

13CNMR spectra (DMSO-d6), & [ppm], m.h.:
13.14 (CH3), 13.21(CH3), 14.84 (CH3), 59.27(CH.0),
111.17 (Cpyr), 117.24 (=Cpyr), 128.24 (Cpyr), 133.36
(Cpyr), 161.38 (COO).
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'HNMR(300 MHz,DMSO-d6), § [ppm],m.h.:
1.24 (t,3H, CHs, ); 2.12 (s, 3H, CH3), 2.17 (s, 3H,
CHs), 4.18 (g, 2H, CH,0), 5.69(s,1H,CH=), 11.08
(s,1H,NH).

The synthesis of ethyl-2-methyl-4-phenyl-2H-
pyrrole-5-carboxylate (I1)

500 mg benzoyl acetone was added to 4.30 g
glycine ethyl ester hydrochloride and reflux in 100 ml
benzene in the presence of 5% mole Yb(OTF);
catalyst for 6 hours. At the end the reaction mixture
was cooled to room temperature, washed with 100 ml
water. Then extracted three times with 50 ml CH»Clo.
All organic extracts were dehydrated over oven-dried
MgSO, and crystalized in hexane. In the second stage
of reaction 5 ml tert-BuOH and 10 ml DMFA was
added to the obtained crystals and mixed. Then 0.67 g
tert-BuOK was added to this mixture and stirred for 4-
5 hours at 80°C. After the reaction mixture cooled to
room temperature, washed with 50 ml water. Then
extracted with 30 ml diethyl ether. All organic
extracts were dehydrated over oven-dried MgSO, and
cleaned by column chromatography. Eluent n-hexane
: ethyl acetate 10:1. Yellow crystals were obtained.

3CNMR  spectra (DMSO-d6), & [ppm], m.h.:
14.37(CHs), 16.34 (CHs), 60.31 (CH.0), 111.46
(Cpyr), 119.29 (Cpyr), 127.71 (Cpyr), 128.96 (2 Car),
129.92 (2 Ca), 132.79(Ca), 135.02 (Car), 136.24
(Cpyr), 161.12(C0O0).

'HNMR(300 MHz,DMSO-d6), § [ppm],m.h.:
1.21 (t,3H, CHs, ); 2.16 (s,3H, CHs, );4.16 (g, 2H,
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Introduction compared ,with not exactly the same degree, but
In comparative meaning context, subject, different degrees. The subjects which are being
process, phenomenon and others are compared not for compared are opposed to each other by this difference
the purpose of analogy with the other, but for the and the difference between subjects are shown in this
purpose of distinguishing one from another. Thus, way [1, p.336].
both of the subjects that are being compared will have
the same character, feature. But this sign does not THE MAIN FINDINGS AND RESULTS
belong to the subjects that are being compared , with Sentences in the context of comparison are
not exactly the same degree, but different degrees. Of represented by Lb#if]bijido ju terms in Chinese. If
course, the subjects which are being compared are we look at the analysis of this word, L% comparisons
opposed to each other by this diversity and the mean bijido, FJji sentences. There is no Chinese

difference between subjects are shown in this way [2,
p.238].

There are four parts in comparative meaning
context: 1) compared thing or the subject, 2)
comparative thing or object to it 3) a comparative sign
and 4) a formal indicator. In a perfect comparative
meaning sentences, a predicate, process, phenomenon
are compared not for the purpose of analogy with the

equivalent of the words comparison, analogy, and
comparison in Uzbek, all of which are referred to as
Eb#:4) comparisons. [4, p.122].

The prefixttbi is used to denote the difference
between the quality and the degree, high or low, and
is used mainly in the levels of two people, two subjects
or two cases, different in comparison. If the

other, but for the purpose of distinguishing one from comparison object is compared with prefixttbi, the
another. Both of the subjects that are being compared predicate reflects the result of the comparison.
by this way will have the same character, feature. But ) In this case, in accordance with the Iocqtlon,
this sign does not belong to the subjects that are being firstly compared object or sentence and then prefix tt
~ .
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bi, compared object, after which the result of the
comparison takes place.

Semantically, in the main structure modifier
takes place between the subject predicate and the
prefix Ltbi acts as a modifier [6, p.250]. The structure
of this type of sentence is as follows: [A+Lt+ B+verb
or adjective +(object)]. For example:

1. fiEE At 56 S5 HE I

Ta bi ta didi congming.

He is clever than his brother.

2. IERILASRABIBRZ.

Zuotian bi jintian léengdeé duo.

Yesterday was colder than today.

In order to prevent the mistakes while using
prefix [t in the sentences the followings should be
paid attention:

1) The word 1RAén very can not be used in the
sentences where degree of adverb ttbiis used.

x 32 B LRI =

Wo didi bi wo héngdao.

VR RERZ.

W didi bi wo gao dedud.

VR REZ T .

W didi bi wo gdo dudle.

My brother is higher than me.

Besides, the adverbs illustrating the degrees,
such as JE¥feichang, #%ji can not be used in the
sentences where the prefixtaiis used. If there is a big
difference in the opinion then [t bi .... 3% dedus] or
[Lbbi......2 T dusle] constructions can be used [4,
p.122].

2) Quantity object can not be used in front of the
adjective

xR 2 LE R — kR

Wo di di bi wo yi tou gdo.

VB B 3k

Wo didi bi wo gao yitou.

He is a head higher than me.

Quantitative phrase in the above sentence —3k
yitéou as adjective fEigao is considered as quality
object. The following rule s established in the Chinese
language grammar: “If comparative degree is carried
out with the prefix Ltbi, the quantity phrase acts as a
quantity ojbect and should be used after the adjective”
[6, p.205]. The structure of this type of sentence is as
follows:

[t +person/subject+adjective+ quantity word
combinations]. For example:

1. xtfth— %3 /INo Bita yi sui xido.

VHAl/N—% . Bi ta xido yi sui.

He is one year younger than him.

2. xR T =K% . Binatido mdli san mi
kuan .

VECHR & T %55 =K . Bi natido mali kuan san

v

mio
It is three meters wider than the highway

3) Degree of adverbs can not be used in front of
verbs. For example:

xS KB WINTHK . Jintian wo bi Mali zdo
ldi.

A RIRHIDANRAZ . . Iitian wo bi Mdli lai
de zdo.

Today, | came earlier than Mali.

The above sentence compares who came earlier.
F.zi0, Klai are considered degree objects. The
following rule is established in the Chinese language
grammar: if the comparative degree is carried out with
the prefixtltbi, prefix 15de should be used in front of
the degree object[6, p.226]. The structure of this type
of statement is as follows: [Ltbi+person/subject
+predicate + 15dé + degree of object] For example:

1. xbeAh B, Bi ta kuai pdo.

VEARHIE . Bi ta pdo dé kudi.

He runs faster than him.

2. xELIRAFS . Biwo hao xué.

VEL IR ZAF4F . Biwe xué de hdo.

He reads better than me.

4) Degree and quantity objects can not be used
subsequently . For example:

<L RAS R 238 Wo bi Mali lai de
zdo shifen zhong.

VRIS Rkt 8. Wo bi Mali zdo ldi
shifen zhong.

I came ten minutes earlier than Mali

The quantity object +43#lishi fenzhong and>k
15 5.1di dé zdaoare used above sentence. The following
rule is established in Chinese language: if comparison
is used with prefx Lt.hi, two objects can not be used in
one sentence subsequently. In this situation the degree
object #5dé will be omitted, the adjective -zdo makes
condition, is used before the verb >R1ldi [7, p.30]. The
structure of this type of statement is as follows: [LtAi
+person/predicate+adjective (condition maker)+verb-
predicate + quantity object]. For example:

1. < EEFORAF AN

Bi wo lai de wdin ban ge xidoshi.

VELFR M A /N

Bi wo wdnlai ban ge xidoshi.

He came for half an hour later.

2. xHedt 2245 2 A A

Bi ta xuédeé duo shige shéngci.

VE I £ AN

Bi ta dué xué shige shéngci.

He learnt more than ten words.

5) Negative adverb 4 bz can not be used before
predicate. For example:

*FR IR 7P LEES TN R K AN i

W6 de hanyu shuiping bi Mdli de hanyii shuiping
bu gdo.

NER B 7K P AN B (R BB K

My level of Chinese is not higher than Mali’s.
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6) If comparison is carried out with the prefix [t
bi, negative adverb A bu, should be used before the
prefix tbbi [9, p.154].

7) If there is a big difference between the
opposing parties while comparing the sentences with
prefixesLtbi, constructions [Lbbi. .. 45 %2 dedud] or [tk
bi...% T dudle] can be used .But these two
constructions can not be used together.

For example:

IR HIAF LIRS 2 T .

W6 pdo dé bi ma li kuai de dud le.

VIR R LIS S £

W6 pdodé bi Mali kuai de duo.

VIR LIRS £ T .

W6 pdo dé bi ma li kuai dud le.

| run faster than Mali.

8) The age is expressed with %/ sui not with 4F
nidn. For example:

LANRIARKF S, AR N—2 .

W6 bi ni da lidng sui, ta bi ni xido yi sul.

<P ECAR R PIAE A EE AR /N —4F

W6 bi ni da lidng nian, ta bi ni xido yi nidn.

I am two years older than you. He is younger
than you.

2 NEMBE FAARN =%

Wang bo mu bi wang bo fi xido san sui.

* FAABEH EATSD =4S

Wang bo mui bi wang bo fu xido san nidn.

The aunt Vang is three years younger than uncle
Vang.

9) If the same subjects is compared and
changed in two different time samples the word
illustrating time is used after the prefixttbi. For
example:

1 XEZ TSR LRI 2 .

Zhe hdi zi de shén ti bi yigianhdo dé dud.

The child’e health is much better than before.

2. fl ) S AR L AR R AR 2 .

Ta de shénti bi sannian gian qiang zhuang dé
duo.

Her health is much better now than it was three
years ago.

In this case it is not possible to use words
denoting time before the prefix Lthi.

10) If both subjects and predicates are not the
same, in this case, abbreviation can not be used. For
instance:

iz #h Ltz K 2

Ni chi yan bita chimi dud.

You eat more salt than rice

Since rice or salt are different here, omitting one
will affect the meaning of the sentence [8, p.143].

[—yi + amount word + Lthi + number —yi +
amount word] the construction comes as a function of
the condition in the sentence, indicating that the
difference in level is gradually changing. It is

impossible to use prefixes — K tt— Kyitian bi yitian,
—EH—Fyinidn bi yinian, —IX—1Ryici bi yici
in front of the subject. For example :

LANRS—RE—RERT .

Tiangi yitian bi yitian liangkuai le.

x = RE—RRAERT .

Yitian bi yitian tianqi liangkuai le.

The weather is getting colder day by day.

2 NANRIAE—F L —FEFE.

Rénmin de shenghud yinian bi yinian fengfu.

AR ENRI AR E.

Yi nian bi yi nian rén min de shéng huo féeng fu.

The population is getting richer year by year.

The negative forms of the sentences with the
prefix thbi is ALbbubi “The previous one is not
equal to the next one....” thus “it means that “A is not
as same as B”. But I the translation process it is
impossible to say that “B is as A...”. Thus it is
impossible to say  the latter is relate to next [10,
p.128]. For example: 4 RALLHERY jintan bubi
zudtian léng it is translated like today is not as cold as
yesterday, that means today is hot. If it is translated as
yesterday was not colder than today, it meant that
yesterday was hot and today is cold, leads to the
change of the meaning.

We can express the negative form of statements
in the context of comparison in different ways. But in
the process of translating, one should not confuse
them with each other. For example: “He is not as tall
as mel” AL Eita bubi wo gao” the negative
form of the sentence can be made in different forms:

fhERREARL E . Ta gén wo chabudué gao.

fER A —FE R . Ta gen wo bu yiyang gao.

R E— 5 L. W6 bi ta gao yididnér.

i Lt F = — s Lo Ta bi wo gdo yidianér.

However, each sentence does not mean the same.
In such sentencesA bur can not be used before
predicate. For example:

x Wtk TAE - Ta bi wo bu gao.

x A REHERAE .
nuan.

Along with the negative form oftt.bi and ALk
bubi there are also negative form of & méiyou [A
AN EB] construction is a negative form of comparative
sentences, they must not be mixed with the forms of
A [BA méiyouB] (A B are not the same) or [A U1
B] (A is not equal to B ) They also have different
meanings [10, p.169]. For instance:

1 XA RA B A AR A

Zhe jian yifit bubi na jian yifii zhdng.

It can not be said that this dress is longer than
that one

2. AR MR WA AR

Zhé jian yifit méiyou na jian yifu zhdng.

This dress is not as long as that one

3. RAFRARA LA AR AR

Jin tian bi zuo tian bu
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Zhe jian yifu buriu na jian yifu zhdang.

Your dress is not as long as that one

If any situation or event compared through A~#1
buru, the degree difference of particular side of A and
B are shown. The structure of such statements has the
following construction:  [subject+/A i+  person
+predicate + object +repeated verbs +f5+ degree
objects]. Below we will look at their correct and
incorrect forms:

1 < IRA AT HEBR ST -

Wo buru ta dapaigiu hdo.

NBA WA FT HERRFT 7347

W6 buru ta dapdiqiu dd de hdo.

I can’t play volleyball as well as he does.

2. x<IRA I FI N 5 DL TR

W6 bu ru Mali xié han zi kuai.

N AU 5 75

W6 buru Mdli xie hanzi xié dé kuai.

My hieroglyphic writing is not as fast as Mali’s.

CONCLUSION

The results of the article analysis came to the
following conclusions:

- In the context of comparison, one object,
process, or event is compared in order to distinguish
one from another, not to compare it with another. In
this case, both objects being compared have the same
characteristics. However, this sign does not apply to
the objects being compared to the same degree, but to
different degrees.

- The prefix ttbi is used to show the difference
between high or low adjectives and degrees, mainly
used in comparing two people, two objects, or
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Introduction M.M.Abd EI-Maksoud (2003), A.M.Abdal El-Bary

Currently, scientific research on fine-fiber cotton (2013) identified combining abilities some of foreign
varieties around the world is aimed at studying the cotton varieties and lines.Also, recently, scientific and
genetics of valuable economic traits in geographically practical research on the genetics and selection of G.
remote hybrids of cotton varieties, lines and forms and barbadense L. varieties in our country carried out by
exporting excess fiber while meeting domestic M.l.Iksanov (2011), K.O.Khudarganov,
demand based on increasing yield and fiber quality. S.A.Usmanov (2015), Vik.A.Avtonomov and others.
Fine-fiber cotton varieties are characterized by high Vik.A.Avtonomov, R.R.Egamberdiev,
fiber quality, resistant to verticillium wilt, other M.H.Kimsanboev (2009) carried out geographical far
diseases and pests, as well as adverse environmental hybridization and selection work on fine-fiber cotton
factors, which is the main disease of G.hirsutum L. varieties.
fiber varieties. Therefore, the creation of competitive It is known that the weight of boll is one of the
fine-fiber cotton varieties is one of the most important main components of plant productivity. Therefore, in
scientific and practical directions. Some scholars in genetic-selection research, special attention is paid to
the field of agriculture made some contributions, they the study of the manifestation, inheritance and
were |.E.EI-Beially and G.l.Mohamed (2008), variability of this trait. According to S.A.Usmanov,
S.H.Abd-El-Haleem, and others (2010) found that S.S.Alikhodjaeva and others (2007), in some fine-
quantitative traits are inherited in Fy hybrids with fiber donors the weight of boll can reach 5.0-6.0
different levels of dominance or super dominance of grams. R.R.Egamberdiev and others (2007) reported
the parent species. A.M.El-Zanaty et al (2012) that it was advisable to start the selection work on
identified phenotypic variability in quantitative weight of boll and yield per plant from F, generation
characteristics in fine-fiber Egyptian cotton varieties, in geographically far hybrids of G.barbadense L. type.
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In F; combinations were further conducted a
research by K.O.Khudargonov, S.A.Usmanov (2015),
mean medium of both parent was observed on the
indicator boll weight. The intergenerational rate of
boll weight of Surkhan-16 and Surkhan-101 varieties
was h? = 0.50 and higher.

Research methods

The aim of the research was to determine the
inheritance and variability characteristics of boll
weight in Fi-F2 hybrids of local cotton varieties
belonging to species of G.barbadense L. Local
Surkhan-9, Termez-32, Duru Gavkhar, Bukhara-7,
Surkhan-10 cotton varieties of G.barbadense L.
species and their diallel F1-F, generation plants were
used as the object of research.

In our experiment, the primary source was the
local fine-fiber cotton varieties Surkhan-9, Termez-
32, Duru Gavkhar, Bukhara-7, Surkhan-10 and their
interspecific plants F1, F.. In the study, combinations
of each variety and F; hybrid were placed in three
turns, 4 rows, and 25 in each row using the
randomization method. Planting scheme 90x20x1. In
the course of the experiment, the inheritance and
variability of important morphobiological and
valuable-economic traits in F; plants, the scale of
variability of some valuable-economic traits in F»
combinations were studied in comparison with
parental forms. Varieties and 30 plants in each of their
F1 combinations and 150 plants in each of the F;
combinations were studied.

The dominance coefficient (hp) in F1 plants were
determine by formula S.Wright given in the works of
G.E. Beil and R.E. Atkins [1965].

F, — MP

P — MP

hp - coefficient of dominance;F; - the medium
arithmetic mean of the hybrid F1; MP- the arithmetic
mean of both parents; P- the arithmetic mean of the
best parent.

hp = 0 - no dominance;

0 <hp <+ 1.0 - intermediate dominance;

hp ==+ 1.0 - complete dominance;

hp> =+ 1.0 - extreme dominance

The results of the applied research carried out by
statistical processes in the method of B.A. Dospexov
[1985]. In this case, the parameters obtained for each
character were analyzed by variance, namely, the
differences between varieties and hybrids were
determined by the Fisher criterion (F), the total error

hp = (2.1)

of the experiment Sx, the error of the mean
differences Sd and the smallest difference (EKF) 95%,
and each of the data obtained on one character were
statistically analyzed using a modern variance
(ANOVA) program.

Litun P.P., Proskurin N.V. [1976] suggests that
the Griffing 4 method (model 1) is widely used in
determining combining ability in the field of practical
selection. Therefore, in our study, the combining

ability of varieties Griffing (B.l. Griffing) [1956] was
determined using the following formula based on
method 4.

The sum of the squares of the General combining
ability: (2.2)

4
Sg=——— Y X% ———X 2
P-2%5 P(P-2) -

The sum of squares of special combining ability:

(23)

1 2 2 2
Ss= Xi———» X5 +———— X",
Z Z ' P—ZZ (P-D(P-2)

GCA (General combining ability) of each

variety: (2.4)

1
= . — 2X..
9= pep =g (Pri—2%)
GCA variance: (2.5)
P-1
ngi: y2
P(P-2)

The SCA (specific combining ability) constant
of each hybrid combination: (2.6)

s;x”-—meﬁxm+——————x
i p_2 (P-1)(P-2)
SCA variance (2.7)

L _P-38
si— Yy

pP-1
The ratio of genotypic variance to total

phenotypic variance determined by the rate of
transmission of the trait from generation to generation
(h?) by the formula R.W. Allard [1956]: (2.10)

o’F, +0’P + 0P,
3
o’ F,
h? — F, the transmission of the mark from
generation to generation in hybrids;
o’F, -ao*F, -second generation dispersion;

o’F, -
he =

o? P, -first parental dispersion;

2 . .
o “P, - second parental dispersion;

Results of research: Bukhara-7 and Duru
Gavkhar (2.97g and 2.89g, respectively) have the
highest boll weight, while Termez-32 and Surkhan-9
have the lowest (2.52g and 2.62g, respectively). ) was
shown (Table 1).

The highest values of this trait in F; plants of
varieties are Duru Gavkhar x Bukhara-7 (3.250Q),
Surkhan-9 x Bukhara-7 (3.10g), Termez-32 X
Bukhara-7 (3.05g), Bukhara-7 x In the combinations
of Surkhan-10 (3.00g), and relatively low
performance Termez-32 x Surkhan-10 (2.62g),
Surkhan-10 x Surkhan-9 (2.65g), Surkhan-9 x
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Surkhan-10 (2, 73g), Duru Gavkhar x Surkhan-9 and
Bukhara-7 x Surkhan-9 (from 2.77g).
Table 1. Inheritance of boll weight in F1 plants of fine-fiber local cotton varieties.
) Surkhon-9 Termiz-32 Duru Gavxar Bukhara-7 Surkhan-10
e
Surkhon-9 2,62* 2,84 2,82 ﬁ 2,73
5,40 0,48 174 1,20
Termiz-32 2,84 2,52 2,99 3,05 2,62
5,40 154 1,36 0,10
Duru Gavxar 2,77 2,92 2,89 3,25 2,85
011 116 8,00 0,53
Bukhara-7 2,77 2,92 2,82 2,97 3,00
-014 0,78 ~2,75 1,24
Surkhan-10 2,65 2,94 2,97 2,82 2,72
—0,40 3,20 1,94 -0,20
9Kq305: 0,2F

Note: * - the average value of the character in F; plants

In the denominator - an indicator of the degree of superiority (l.s.)

The boll weight inherited in 11 of the 20 F;
combinations with a positive super-predominance, 5
with an incomplete dominance of the high-yielding
variety, 3 combinations with an incomplete
dominance of the low-yielding variety, and 1 with a
negative super-dominance.When Surkhan-9 and
Termez-32 varieties, which are close to each other in
terms of same size, were cross-bred, the trait was
inherited in a positive extreme dominance (hp = 5.40)
in reciprocal combinations. When mixing Bukhara-7
and Termez-32 varieties, which differ in character, F1
Bukhara-7 x Termez-32 combination was incomplete
(hp = 0.78), however in the combination F; Termez-
32 x Bukhara-7 there were cases of positive overdose
(hp = 1.36). Thus, the boll weight inherited in the F;
plants of the studied varieties mainly in the case of
positive  super-predominance and incomplete
predominance of high-yielding variety, negative
super-predominance in one combination and
incomplete dominance of low-yielding variety in 3
combinations.

When analyzing the boll weight according to
EKFgs, the effect of heterosis observed only in 4
combinations — F; Duru Gavkhar x Bukhara-7 -
109.4%, F;Surkhan-10 x Termez-32 - 108.1%,
Surkhan-9 and Termez- It was found that 108 varieties
accounted for 108.4% in reciprocal combinations.

The dispersion analysis showed that there was a
statistical difference between the variants on boll
weight (F>Fos). Reciprocal differences were noted in
the reciprocal combinations of Surkhan-9 and
Bukhara-7, Termez-32 and Surkhan-10, Duru
Gavkhar and Bukhara-7 varieties. This suggests that
cytoplasmic genes are also involved in the genetic
control the weight boll.

When the combining ability of the primary
varieties were studied according to the Fisher (F)
criterion, it was found that the varieties differed in
terms of GCA yield and SCA variance (P> 0.05). It
was found that the relatively highest GCA vyield in
terms of boll weight was in the large boll Bukhara-7
variety (& = 0.23) (Table 2). In the remaining
varieties, a negative GCA effect was noted. Our data
show that the Bukhara-7 variety should be used as a
primary source in the creation of a relatively large boll
fine-fiber cotton varieties.

In the Bukhara-7 and Surkhan-10 varieties, the
GCA variance is higher than the SCA
variance(o%;i>c%), indicating that the trait is mainly
controlled by additive genes. In other varieties,
additive and non-additive genes are involved in the
control of this trait.
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Table 2. GCA yield (&), SCA constant (3i)), GCA variance (¢%;i) and SCA variance (o%;) of fine-fiber local
cotton varieties by boll weight

d | Surkha| Termiz- | Duru Buxoro- | Surkhon | X§2 | o o%i gi
Q n-9 32 Gavhar 7 -10
Surkhan-9 0,15 -0,11 0,0033 0,04 0,0162 | 0,0049 0,005 | -0,072
Termiz-32 0,06 -0,04 -0,08 0,0141 | 0,0042 0,004 | -0,065
Duru Gavhar 0,02 0,02 0,0165 | 0,0050 0,005 0,071
Buxoro-7 0,01 0,0021 | 0,0002 0,053 0,231
Surkhon-10 0,0085 | 0,0023 0,027 | -0,165

In the parent cotton varieties, the variability of
the boll weight in one was 4 classes in all varieties
except Bukhara-7, and 3 classes in Bukhara-7. In F,
hybrids of varieties the most classes are in correct
combinations of Termez-32 variety with Bukhara-7
and Surkhan-10 varieties (9 classes), Surkhan-9 x
Bukhara-7, Surkhan-10 x Bukhara-7 combinations
and Bukhara-7 and recorded in reciprocal hybrids of
Duru Gavhar varieties (8 classes) (Table 3).

The lowest classes of character, namely the
relatively narrow range of variability are in the
reciprocal hybrids of Termez-32 and Surkhan-9
varieties, Termez-32 x Duru Gavkhar, Duru Gavkhar
x Surkhan-10, Bukhara-7 x Termez-32 and Bukhara-
7xSurkhan-10 combinations (6 classes).The highest
percentage of plants in the varieties Surkhan-9,
Surkhan-10 and Termez-32 belongs to the modal class
with an index of 25-2.7g (40.0; 46.6; 50.0%,
respectively), Duru Gavkhar and Bukhara-7 in
varieties it corresponded to modal classes with an
index of 2.8-3.0g (40.0 and 50.0%, respectively). The
highest percentage of plants is in the right
combinations of Surkhan-10 with Surkhan-9 and
Termez-32 in the modal class of 1.9-2.1g, in F, Duru
Gavkhar x Surkhan-9 and Bukhara-7 x Surkhan-10.
together with the class belonged to the modal classes
with indicators of 2.2-2.4g and 2.5-2.7g. Also, the
maximum percentage of plants is 2.2-2.4g in 11
combinations, 2.5-2.7g in 3 combinations, 2.8-3.0g in
1 combination, 2.5-2.7g in 5 combinations and in 2
combinations belonged to the modal classes with an
index of 2.8-3.0g. In all the F, combinations studied,
a left-sided negative transgressive variability in one
boll weight, namely, a shift from the lowest-
performing edge classes of the parent varieties to
grades 2-3, was noted. In 10 of the 20 hybrid
combinations, a right-sided transgressive variability
occurred, resulting in large-bolled plants relative to
the parent varieties.The shift to the right to class 2 was
observed in the correct combinations of F,Bukhara-7
x Duru Gavkhar, as well as Termez-32 mixed with
Bukhara-7 and Surkhan-10 (Figure 1). In the

remaining F» combinations, a shift to class 1 to the
right was noted.The presence of right-sided
transgressive variability in boll weight is important
from a selection point of view, indicating that larger
cotyledonous genotypes can also be obtained from
parent varieties. Isolated large-boll genotypes can be
a valuable resource in the creation of new large-celled
varieties.

As having analyzed the coefficient of variation
on the bollweight, it was found that it had a small
variability (V = 7.7-11.4%) in the parent varieties.
The average variability in most F, combinations (V =
13.9-20.5%), in only 2 combinations, the large
variability (V = 27.7% and V = 29) in hybrids of
Termez-32 mixed with Duru Gavkhar and Bukhara-7
varieties. , 5%) were observed.

In all the F» combinations studied, the coefficient
of intergenerational transmission of the bollweight
averaged 0.30-0.63. Only in the Termez-32 x Duru
Gavhar combination it found was that the
transmission of the mark from generation to
generation was very low (h?=0,24).

CONCLUSION

1. In the first generation hybrids of local cotton
varieties belonging to the genus G. barbadense L., the
boll weight was mainly in a state of positive super-
predominance.

2. The presence of statistical differences in
morphological characteristics of some reciprocal
combinations of fine-fiber cotton varieties of F;
indicates that genetic control of these traits involves
not only nuclear genes, but also cytoplasmic genes.

3. Duru Gavkhar and Bukhara-7 varieties can be
used as a valuable starting source for the bollweight in
a in genetic-selection research on the basis of
determining the general combining ability of fine-
fiber cotton varieties on economic characteristics.

4. In the F, generation of fine-fiber local cotton
varieties, the coefficient of variation was average and
high in terms of boll weight.
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Table 3. Variability scale and intergenerational transmission of boll weight in F2 generation of varieties

Tlp Varieties The percentage of the plants
and F; 1,3 1,6 1,9 2,2 2,5 2,8 3,1 | 34|37 )_ciS)_c G V% h?
combinations 15 1,8 2,1 2,4 2,7 3,0 33 | 36|40
1 Surkhan-9 20,0 | 40,0 | 30,0 | 10,0 2,62+0,04 | 0,24 | 9,2 -
2 Termiz-32 36,6 | 50,0 | 10,0 | 3,3 2,52+0,04 | 0,22 | 8,7 -
3 Duru Gavxar 10,0 | 20,0 | 40,0 | 30,0 2,89+0,06 | 0,33 | 11,4 | -
4 Bukhara-7 20,0 | 50,0 | 30,0 2,97+0,04 | 0,23 | 7,7 -
5 Surkhan-10 13,3 | 46,6 | 26,6 | 13,3 2,72+0,04 | 0,25 | 9,2 -
6 Surkhan-9x 1,3 (13,0208 | 390|168 | 9,1 2,35+0,03 | 0,41 | 15,2 | 0,46
Termiz-32
7 Surkhan-9xDuru 8,3 83 | 139 | 250 | 250 | 139 | 5,6 2,33+0,06 | 0,76 | 20,5 | 0,50
Gavxar
8 Surkhan- 1,3 26 290|342 | 19,7 | 6,6 53 | 1,3 2,35+0,03 | 0,38 | 16,6 | 0,39
9xBukhara-7
9 Surkhan- 6,2 | 123 (29,2 | 27,7 |169 | 46 | 3,1 2,49+0,03 | 0,41 | 15,7 | 0,44
9xSurkhan-10
10 Termiz- 104 | 28,1 | 385|115 | 83 3,1 2,34+0,03 | 0,36 | 14,1 | 0,44
32xSurkhan-9
11 | Termiz-32x Duru 59 | 250|405 | 16,7 | 10,7 | 1,2 2,31+0,03 | 0,33 | 27,7 | 0,24
Gavxar
12 Termiz - 76 | 136 | 19,7 | 16,7 | 21,2 | 106 | 6,1 | 30| 15 | 2,86+0,05 | 0,56 | 29,5 | 0,63
32xBukhara-7
13 Termiz- 13 6,5 | 208|143 |234|220| 65 |39 13| 2,66+0,06 | 048 | 19,1 | 0,59
32xSurkhan-10
14 | Duru Gavxar x 12,2 |1 31,7 |1 268 | 99 | 146 | 24 | 24 2,29+0,03 | 0,42 | 15,2 | 0,50
Surkhan-9
15 Duru Gavxar 24 1129|247 | 188 | 282|118 |12 3,21+0,03 | 0,41 | 20,2 | 0,34
xTepmuz-32
16 Duru Gavxar 21 | 52 (219|312 |125|125| 94 |52 2,77+0,04 | 0,47 | 15,1 | 0,49
xBukhara-7
17 Duru 3,0 | 10,6 | 22,7 | 24,2 | 25,8 | 13,7 3,2+0,03 | 0,40 | 145 | 0,39
GavxarxSurkhan-
10
18 Bukhara-7x 14 6,9 | 236 | 320|236 | 9,7 |28 2,63+0,06 | 0,67 | 14,9 | 0,58
Surkhan-9
19 Bukhara-7x 20 | 281|175 | 349 | 136 | 39 2,80+0,03 | 0,33 | 20,0 | 0,39
Termiz -32
20 Bukhara-7 x 128 |1 205|269 | 154 | 141 | 7,7 | 1,3 | 1,3 | 2,40+0,04 | 0,48 | 17,8 | 0,58
Duru Gavxar
21 Bukhara- 71 | 286 | 10,7 | 286 | 179 | 7,1 2,48+0,03 | 0,39 | 17,8 | 0,56
7xSurkhan-10
22 Surkhan-10x 42 | 116 | 326 | 253 | 179 | 53 3,1 2,21+0,03 | 0,39 | 17,9 | 0,56
Surkhan-9
23 Surkhan-10x 2,4 70 1294|212 | 200|176 | 24 2,34+0,03 | 0,42 | 17,9 | 0,55
Termiz -32
24 Surkhan-10x 1,2 1,2 | 253|386 |229| 84 2,4 2,34+0,03 | 0,36 | 13,9 | 0,30
Duru Gavxar
25 Surkhan- 3,1 94 | 110|234 | 234|172 | 94 | 3,1 3,09+0,04 | 0,49 | 18,4 | 0,50
10xBukhara-7

Note: the number of selections in varieties - 30, in combinations F, - 150 plants

5. The emergence of valuable Farecombinants
with high performance traits has been at different
levels depending on the mixing components, namely,
the parent varieties and their combining ability.

6. As a result of selection work in the population
of the family O-449, obtained on the basis of a hybrid
combination F, Surkhan-9 x Termez-32, a variety of
cotton "Marvarid® was created. This variety
successfully passed the Ground Control of the State
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Variety Test in 2017 and in 2018 was accepted to the
varietal testing outlets of the DNS.
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META®OPHBI B «KYTAAI'Y BUWINIT» U ITPOBJIEMBI ITIEPEBOJA

Annomayusn. B oOannou cmamee oceewjeHvl 0COOEHHOCMU UCHONL30GAHUL Memagop 8 Kauecmee
XYO00AHCECMBEHHO20 CPEeOCmBa 8 OpesHemIOpKCKoM namsimuuke «Kymaoey 6unuey, packpvlma cneyu@urka ux
nepegooa Ha paziuyHvle UHOCHpAaHHble A3biKu. [Ipobrema 6occo30anus memag@opvl HA UHOCPAHHBIX SA3bIKAX
paccmompena ¢ moyKu 3peHus meopuu nepegood.

Knrouesvie cnoea: memagopa, numepamypHulil, CeMAHMUKA, NEPEBOO, OPUSUHAI, MATAHM, KAMPEH.

Beenenue B anrmmiickuii  sA3BIK  CIIOBO  «MeTadopay
MIPUNIIO U3 JIATHHCKOTO $I3bIKa Yepe3 I10CPEJICTBO
Tpagunys TOCTPOEHHS M HMCTOJIKOBAHUS (paHIy3cKoro. A B JaTHHCKHI A3bIK OHO MPHIILIO U3
Mmeradop Bomula B Y30CKCKYIO JIUTEPAaTypy W3 rpedeckoro «metapherein — «npuHecTH U3 HajeKay,
apaOckoil mo3uM ©W 0003HAYAETCS TEPMHHOM «mepenaday. Ha 3anane, ocoOCHHO B aHIIIMICKON
«uctropa» (Mmeradopa), yTo B OYKBAILHOM CMBICIIE nurepatype, Mmeradopa MMEeT IIMPOKHH U y3KHH
03HAUaeT «B3SATHIN IJISI MPOYHOCTH U COCPEKECHU. cmbici. [IpuMmeHssice B IIMPOKOM CMBICTE, OHA
[TpuMeHnTENBHO K BOCTOYHOM JINTEPATYPE TEPMHUHBI OXBaThIBACT M JPYTHE CPEICTBA JIUTEPATypHOTO,
«meradopay W «HCTHOpPA» B IEJIOM HMEIT Takhe Kak METOHHMHUs, CHHEKJI0Xa M runepbona. B
OJIMHAaKOBOE 3Ha4YeHHe. ATysax XyCeWHHU ONHCBHIBAII QHTJIMHCKOM SI3bIKE IOHATHE MeTadopa O3Ha4aeT
uckyccrBo Meradopsl Tak: «...Meradopa - 31O MIEPEeHOC HECBA3AHHBIX MEXIy co0O0i Ha3BaHWIl
CBOCTO poJla pEYCeHHE, KOTOPOE B OMNpEACICHHOW OJTHOTO TpeiMeTa Ha JPYrod Ha OCHOBaHMU HX
CTENEHH  MPOTHBOIMOJIOKHO peanbHOcTU. [IpaBma cxoxacrBa [11.112].
3aKIIOYAaeTCsI B TOM, 4YTO 3TO CJIOBO SBIISETCA SIBNssiICH  HECKOJIBKO ~ CJIOJKHEE  JIpYTuX
YKpalleHueM, TO €eCTb  IpeJHa3HaueHo I XYIOXKECTBEHHBIX CPEACTB, MeTadopa Tpedyer oT
HCTIOJIBH30BAHMUS B IEPEHOCHOM cMBIcie» [3.219]. nucareisi WIM T09Ta BHHUMAaHUS M U3SALIHOCTH.
Pammaunnua  BarBor  omuceBan:  «39TO Xopoiio H3BECTHO, YTO Meradopa MOXKET ObITh
HCKYCCTBO COCTOMUT B TOM, YTO MHUCEIl UIIN IIHCATEIh npeacTaBicHa Pa3In4HbIMHU JICKCHUKO-
YBOIWUT CJOBO €ro OT HCTHHHOTO 3HAYCHHUA H rpaMMaTHYECKUMH  paspsiiamMmu ClIoB  —
HCITIOJB3YET ero rie-to emie» [3.220]. CYLIECTBUTENIBHBIMUA WM TIarojgamMH. B BocTouHOM
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JIF =1.500
KOHTEKCTE MeTa(OopHI-CyIEeCTBUTEIHHBIC
HA3bIBAIOTCS «UCTHOPAW acius», a MeTadopsl,
cocCToSIIIe u3 TJIaroJIoB - «UCTHOpPAN
TapOousa»[10.54]. [lo MHEHHWIO CHENHATINCTOB, Ha
MIPaKTUKE B KOJIMYECTBEHHOM OTHOUICHUHU
npeobiamatoT Metadopsl, BHIPAKCHHBIC HMEHAMH
CyIIECTBUTENbHBIMHU.

YHUKabHOE NPOU3BEIEHUE JPEBHETIOPKCKON
nurepatypsl «Kyranry ommur» FOcyda Xac Xamkuda
CONIEPKHUT B cebe Hemalo OOraThIX JHTEpaTypHBIX
M300pa3UTENBHBIX CPEACTB. B MPOM3BENCHUH MHOTO
MeTadop, BBIPHKECHHBIX CYIICCTBUTCABHBIMH W
rnaronamu. IIpu 9ToM co3paHuMe MeTapopHYECKHX
000pOTOB C MOMOIIBIO IJIarojoB TPeOyeT OT aBTOpa
0OJBIIIET0 MAacTepCTBa, TMOCKOJIBKY Takhe OOOpOTHI
Oosiee CIOXKHBI, 4YeM MeTadopuueckue 00OpOTHI C

CYIIECTBUTENIBHBIMH.
YerBepoctnummss B «Kyragry — Omimr»
OTJIMYAIOTCS cBoei HaTOJHEHHOCTHIO u

MHOTOTPaHHOCTBI0. YTOOBI NPOWILTIOCTPHPOBATH U
JIOHECTH CMBICJ YETBEPOCTHUILHH /IO YHTATEIIs, aBTOP
UCTIONB3YET PAI XyIOXKECTBEHHBIX NPHEMOB,CPEIH
KOTOPBIX 0co0oe MecTo 3aHmMaeT meradopa. Kocyd
Xac Xamkub HE MPOCTO OMHCHIBAET PEATBHOCTD
CJIOBaMH, HO B JKUBOM M )KU3HEHHOM M300paKeHUH OH
UCIIOJNIb3yeT MHOXKECTBO MeTadop. B cBsi3u ¢ 3TMM OH
IMIMPOKO HCHOJIB30Ball 00pa3bl YeNOBEKa, IIPHUPOABI,
JKUBOTHOT'O MHUpaA. HOTOMy 4YTO <«BCsSA BCCJICHHAas
UCTIONTHEHA pa3HbIX CHMBOJIOB, M Y KaXZOTO
MpeNCTaBICHUs €CTh CBOE BTOpoe 3HaueHue» [9.162].
Ocyd Xac Xamkub HCHOIB30BAT 3TH CHUMBOJIBI
Ype3BBIYafHO YMECTHO M MAaCTEPCKH.

Taxoxe uHTepecHs! BeIBOAbI Karoma Kapumosa o
BUAX XYHO0KECTBEHHOTO HCKYCCTBa,
npumensBiinxcs: B «Kyraary Owmmury. «Mcnonbs3ys
aHHBIE  XYyIOXXECTBEHHBIE  cpeacTBa,  HOcyd
MEpeHOCUT  YepThl  MpUpOnBl, €€  SBICHUA,
ocoOeHHOCTEeH  XapakTepoB e€ Oecco3HaTeIbHBIX
CYIIHOCTEH Ha 4eJOBEeKa M TeM caMbIM J00MBaeTcs
OIIMCaHMs €ro Xapakrep, a B JAPYIMX Cily4asx,
HA000POT, Yepe3 0COOEHHOCTH XapaKTEPOB U JINYHBIX
KauecTB JIIOJIEH OH pacKpbIBaeT CBOMCTBA IPUPOIBbI,
eé SIBJICHUH u Pa3JIMYHBIX TIPUPOIHBIX
nerzaxein»[6.154].

Kaxk n3BecTHO, MeTadopsl ObIBAIOT OTKPHITBIMU
n  3aKkpeIThIMH.  OTKpbITas MeTadopa COAEPIKHUT
TOJBKO CIIOBO, HCIIOJIb3yeMOE B IEPEHOCHOM
3HAQUEHWH, II09TOMY 3HAa4YEHHE TaKOW MeTadopsl
HMIUTAITATHO. B 3aKphITOi ke MeTadope ydacTByeT
Kak MeTaopHYecKoe CJIO0BO, TaK M TO CJIOBO, K
KOTOPOMY OTCBUIAE€T aHajJorus. B TepMmuHONIOrUH
nurepatyposena /Jl. KypaHoBa OTKpBITBIE U 3aKpBITHIE
Mmeradoppl  JAeNATCS ~ Ha  JIEKCHYECKHE |
KOHTCKCTYaAJIbHBIC, U €CJIM 3HAYCHUEC TIEPBLIX MOXKHO
MOHATH 10 OJHOMY CJIOBY, TO BTOpBIC CTaHOBATCA
MOHSITHBI TOJBKO BO B3aUMOZEHCTBUU C JAPYTUMH
cioBamu [8.128].

Mertadopsl, CHIONB3yeMBIE B YETBEPOCTHIIHUIX
«KyTtaary OMIUr» MOXKHO pa3/ielIuTh Ha CIEAyIOIHe
TPYIIIIEL:

1. OTKpBITHIE METa(OPHI:

a) o0pa3oBaHHbBIE OT UMEH CYIIECTBUTEIbHBIX:

pobom — pabam (Keapman pemecieHHUKOS),
Kap8OH — Kapagam, capoii — 0opey, myp — cembp,
apciow — e, bypu — 80K, um — cobaka, Kui — 80J0c,
bypoic — 300uUaK, O4UKY8UU — 20JI00HbIL, MYIO6YU —
cumulll, XuHOy — uHOeey, OAMUH Kamap 602146
ropysuunap — ooaadamenu 3010Mo20 NOACA, HebMam
coxubu — obraoamenv 0apos, MexHam coxubu —
cobCMBeHHUK mpyod, YMKUp Ky3 — 30pKuil 21da3, cok
KVI0K — 300p08ble Yulll, KeHe KVHeUl — WUpoKas oyula,
20UUO KUY — 4el08eK-He8UOUMKA, 00aMaap bowu —
2nasa niooe, munu En2oH — J0NCHOAZUYHBIN, Ny —
OeHeu, Kammux myeyH — Kpenkuil y3en. Kpau y3yH —
ONIUHHOPYKULL, MUTU MYPU — NPAMOSAZbIYHBIL U TIP.

6) OGpa3oBaHHbIE OT TJIATOJIOB:

r03u2a Mynypmox — niesamsv 8 auyo, 0EKKd
KVUMOK — CMAeums HA HO2U, KOPUHOAH YUKMOK —
evilimu U3 upesa, OyuuH 6epmMox — coasamuvcs, omu
wyxpam KO30HMOK — npuobpemamsv U36eCmHOCb,
KV KYMapmoK — NOOHUMAMb PYKU, MUl OYMOK —
20680pumy, bOazpea oOAMOK — Opamb 8 00bAmbA,
OVIUHUHU KAUUPMOK, — 2HYMb Wel0, KY3U 0AOUIAUUMOK,
— cMeno cmompems, Kyl UUEMOK — coOupams pabos,
KV3U CY8 UYMOK — NUMb 80QY SIA3AMU, 103 KYPCAMMOK
— nokasvlgamv JAUYO, MUIUOAH 3AXAD COUMOK —
A36UMb A3bIKOM, KUIUY YPMOK — YOApsimb MeYoM,

OowU  QUIAHMOK — 2pYJcUmb 20108y, KyHeuied
9peauIMOK, — Cedo8amsv Hy8CMEAM, WUPUH JHCOH
bepmox — ymepemv, Kyaub OUUIMOK — CMESCh

OMKPLIEAMbCS, V3UHU SUUUPMOK — CKPbleamb ceos,
0€K YPMOK — YOapsme HO2AMU, pynapaod yumox —
Jlemams Hanpomue u Jip.

2. 3akpbIThie MeTaOPHI:

beznuk notidegopu — ocHosa bexcmea (m.e.
080psAHCMBa), Oe2luK MoMupu — KopeHb OeKcmed,
932y ypuH — 00Opoe mecmo, Kauey suueu — epama
cKkopoOu, 2adorux mMyHU — CKIAOKU  HUUjembl,
Mavpugam 3w — 8pAmMa NPOCEEeUeHUsl, MYEPUTUK
Uy — nymo NPA8eoOHOCMU, KVHeUL CUpu — ceKpem
OVULUL, HCOH PUULIMACYU — HUMb JHCUZHU, K)'3 YAUMACU —
POOHUK 21a3, 2apaam YUKycu — Oe3MamedNCHbIl COH,
XAKUKAm KyHU — OeHb UCTHUHbBL, MUPUKIUK CY8U — 600d
JICU3HU, KYUAp NAtmMu — MOMEHmM Nepexood.

3ajava mepeBojia 3aKIIOYCHA HE B TOM, YTOOBI
JIOCIIOBHO TIEPEBOJIUTH CJIOBA OJHOTO sI3bIKa Ha
JPYTO# 53bIK, & B TOM, YTOOBI PACKPBITh CMBICI ITHX
CIIOB. Tounoe " MIOJTHOE MOHMMaHKe
JIEMCTBUTENILHOCTH IE€PEBOJYHKOM, €r0 CIOBapHbIN
3amac CTaHOBHUTCS (YHIAMEHTOM JUI CO3JaHHS
NpPaBUJIBHOTO, TOYHOIO M Haubonee OJM3KOrO K
OpHUTHHAY IIepeBOJia NpoU3BeACHUs. TpyIaHOCTH,
CBSI3aHHBIE C TAaKUMHM Ba)XHBIMH 3a/lauaMM  Kak
COXpaHEHHE WHIUBHIYAJILHOIO CTHIISI aBTOpa H
COXpaHEHHMsS WM HalMOHAJIBHOTO KOJOpUTa B
MIPOU3BEIECHNUH, B ONIPEIACIEHHOIN CTENEHN CBA3aHbI C
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mpobjeMaMy TepeBoAa JIEKCHKH H  (ppa3eoJIOTHH
[2.432].

Bocco3nanne Ha aHTIIMHACKOM sI3bIKe MeTadop
n3 gerBepoctrinid «Kyraary Omnmr» sBisercs He
MPOCTO TEpPEeBOAOM, a TpedyeT OT MepeBOAYHKa
0c0o00r0 BHUMAaHUS, ITyOOKHMX 3HAHWUI O KyJbType
TIOPKCKHUX HApOJ0B, UX KU3HU U O6p336 MBIIJICHU S,
HallMOHAIBHBIX ~ IIEHHOCTAX W  CBOEOOpa3sHbBIX
HalMOHAIBHO-KYJIBTYPHBIX TPAAUIHSX.

Kak 3T0 crnemyer n3 AaHHBIX MCTOPHH, XKU3HB
TIOpKCKUX HaponoB X-X| BeKkoB HEBO3MOXHO
IpEeACTaBUTh 0€3 CKOTOBOJACTBA U  CEIBCKOTO
XO3sHCTBA. EcrectBeHHO, 3TO OTpaswioch B
TBOPUYECTBE MIO3TOB U IHUCATENIEd TOro BpeMeHU. B
psane OeiitoB u3 «Kyraary Omnmr» — BCTpedaroTcs
MeTadopbl, OCHOBaHHbIE HAa HA3BaHUSIX YKHBOTHBIX.
Tak, aBTOp NEpPEHOCHT KadecTBa >KMBOTHBIX Ha
XapakTepUCTUKH denoBeka (cM. Tabmumy 1):

Taoauna 1
Ha npeBHeTIOpKCKOM Ipsimoe Cwmbicii0Basi Harpy3Ka B NpOM3BeIeHNN
3HaUYeHHe

arslan JIEB SI3bIK, OTBAXKHBIH, KOBapHBIil;

bor BOJIK TOJIOJHBIN, BIACTHBIH, OOTaThIi, OIWTENBHBIN, XpaOpbIii,
OJIKOBOJIE, Bpar, CMepTh

qozi OapaH (0BLA) | YMHBI, OIUTENbHBIN, OECHOMOIIHBIA, PEOEHOK, MPOCTOU
Hapon

At Jomanp CHIIBHBIN, OBICTPBIi, TPOO

qgoy Oapan HapOJ, CIEAYIOMHNH, MATKHH, peOEHOK

biigi OJICHBb BHHUMATEIbHBIHN, OBICTPHIN

it cobaxa NIPE3PEHHBIHN, JKaHbINA, HU3KUN, HEYMHBII

qirgi scTped BBICOKO JICTAIOUTHH, YapyIOIIHH

gulan KyJaH OBICTPBIN, HEYJIOBUMBIH, TPYIHOCTH

jilgi KOHH 32KUTOYHBIA HApOJ, HEYMHBIH, TIYIIbIH, JKaIHBIH

toqli KO3BI IIPOCTON Hapo, Oe33alUTHBIH

tonguz CBUHBS HanaJIaronui

B rnaBe «CioBO 0 TOM, KAKMMH JIOJDKHBI OBITH
Oexkn»  mpenBoputenb  OrJIyJIMBIII  OMUCHIBAET
Ka4ecTBa, MpHUCyIIne OeKam:

Kyp apcran 6ony 63pca vimka baww,

by vim b6apua apcnan 601yp 63 mywu.

Kanwt 6onca apcrnanxa vim 6awyvicel ,

by apcrnan bonyp 6apua vim caxviuibl.

Cmompu, echu npedgopumenem cobax cmanem
nes,

To 6ce smu cobaku 6yoym nveamu, KAK U OH.

A ecau cobaka cmanem npedgopumenem ib808

Omu 1686l cManym Hapague ¢ cobakamu.

Ecnu B uerBepocTHIIMM aBTOp MOJ 0Opa3oM
Jb6a WMEET B BHJIY OTBaXXHOrO, CIIPABELIHBOTO
MPaBUTENA, TO MO 00pa3oM cobaku PasyMeroTCs
HU3KHUE M T10JUIbIE JIFOIU. 3HAYHT, TOJIOKUTEIbHBIE 1
OTpHLATEIbHbIC KavecTBa JKUBOTHBIX
MeTadOpHIECKH TIEPEHOCSTCS Ha TFONEH.
[MocpencTBoM naHHOW MeTaopbl OTMEYAETCs, YTO
€CITH TIPaBHUTENb Oy/leT OTBaKHBIM M CIIPABEUINBBIM,
TO JIOOM TOCIEAYIOT 3a HHMM, M  CTpaHa Oyzaer
MIPOLIBETATH.

OOpamaer Ha cebds BHMMaHME TOT (akT, YTO
MepBO€ CJIOBO B JAaHHHOM YETBEPOCTHUIIMU Yy
K.KapumoBa mpencrasiena B Qopme “kur” u
KOHTaMHHUpYyeT ¢ Qopmoi “ko‘rgin” (4to MOXKeT

OBITb U TEXHUYECKOW OMMOKON). ABTOP MPOU3BOMIT
TPaHCKPUIILIMIO Ha OCHOBaHUM HaMaHTraHCKOM KOIMH.
B BBomHOW 4YacTh KHUTM Y4YEHBIM OTMETWJ, 4YTO
JaHHas TPAHCKPHUIIINA HEC MOXKCT B MOJHOHN CTENeHU
BOcco3nath s3bIK «KyTtanry OWIMr» m 4ro ero Tpya
SIBJISIETCSI TEPBBIM IIArOM MO BOCCO3JIAHHUIO SI3bIKA
storo npomseneHus [ 10.38]. A.KacueBa mpuxoauT K
BBIBO/Iy, 4YTO BCJEJICTBHE O3TOrO IIPH IIEPEBOJE
CMEJoe,  CWJIBHOE, OTBaXHOE,  OeccTpalrHoe
CTUXOTBOPEHHE NPEBPAINACTCS OOBIUHYIO JIUPUKY
[7.28]. OcHoBaHueM i 3TOTO CYKICHHS SBIISCTCS
TOoT (pakT, uTo B mepeBomax Y. Mbyit u A. VBaHOoBa
MepeBOJl OMOPHOTO ciioBa B Oeiite “kur” (cmenbli,
OTBAXKHBIN) OcCTalcsi B cTopoHe. Hy»XKHO MOTHOCTBIO
COTJIaCUTBCS C 3TUM MHEHHEM. B neficTBuTEIbHOCTH
HY)KHO OymeT otMmeruth, 4ro M “kur” m “kor” mo
CTPOGHHIO W  CMBICIy  COOTBETCTBYET  BCEM
TpeboBaHusM. B 3TOM cMbICIIE OHO MOXET
CYIIIECTBOBAaTh B CMBICIOBOW IapasurMe u B ¢opme
“kur” u ¢ hopmoit “ko‘r” (c to see, to obey —yBumeTs,
CMOTpETh, MOaUHHATHCS) [12.316].

PaccMorpum 1Ba mepeBoja BhILIEyKa3aHHBIX
yerBepoctuiuit. [leperox Y. Mboii:

Whenever a lion o'er dogs takes the lead,

Then any poor cur roars like lions, indeed!

But if some poor hound o'er the lions should reign,

Then lions would look just like curs, once again!
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Koeoa nes cmanem npeosooumenem nao ncamu,

Toeoa ecsaxas 6podsuas cobaka pvlkaem Kak
Jes.

Ho ecnu omepamumenvuwiii nec
YIpasamb 166amu,

JIv661 cmanym noxoscumu Ha 6pOOAYUX COOAK.

cmanem

Boccozmanne mpm  mepeBosie  MOITHYECKUX
IpUEMOB, MEPeAaeT TapMOHHYHOCTh, JOCTHUTHYTYIO
aBTOPOM, M  TPUMEHEHHE UX B  JPYTUX
HHTEPIPETANAAX, CHOCOOCTBYET pPACIIMPCHHUIO U
YCUJICHUIO MBICIEH M COXPAHEHHUIO CMBICIA TeKCTa
OpHTHHAJA Ha s3bIKe TepeBoa [1.95].

UeTBepoCTHUIIHS NIePEBECHEI COIJIaCHO
OpUTHHAy, COXpaHHUB CBOM XYJO)KECTBCHHBIC
ocobenHocT. Ho ecmm B opurmHaize OAWH W3
TJIaBHBIX OOpa30B — OTBAXHBIA M CHpPaBEJIUBBII
nmaaumrax — Mead)OpUIecK yrmoao0IsieTcs IbBY, TO B
MIEpPEeBO/IE €ro CONCTaBSIOT CO JIBBOM B BHJE
CpaBHEHHS. JTO HE SIBISETCS YeM-TO HETaTHBHBIM.
Tak, B apaOCKOH IOITHYECKOW TpaJuLUK TpH
UCTOJNB30BaHMN  oOpa3a JbBa Kak CHMBOJA
OTBAKHOCTH M  CIPABEAIMBOCTH IIaX, aKLEHT
JienaeTcs Ha JibBe.

PaccmoTpum epeBos
cnenannblii P.Jlenkoddom:

A dog is leonine

If he gets a lion's head;

Give the dog's head to the lion.

He becomes canine instead.

Ecnu cobaka obpeeme 20108y v6a,

To ona cmanem nv8om;

aii cobauvio zonosy ey —

U on ynooobumcsa cobaxe.

YCTBCPOCTHUIINS,

P.lenkodd mnpu mnepeBoje MEHSET pa3Mep
CTHUXOTBOPEHUS, HO pupMa OCTaETCSI COXPAHEHHOM.
Taxk ke Ha aHIVIMHUCKOM S3BIKE BOCCO3JAIOTCS
nmoHHEBIe  Metadopel.  [lommuHHyI0 Metadopy

«cobaka» TEpeBOJYMK C aHIJIMHCKOro  si3bIKa

TIEPEBOJMT B JIBYX BapuaHTax kKak "dog — cobaka” u

“canine” - “MOXO0XKUI Ha cobaky

(cobakomonobOueIif)”.  Metadopa B mepeBoze

KOHKPETHU3UPYeTCs, T.C. npeoOpazoBaHa B
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OyayT MOXOXUMH Ha IeiicTBHs cobaku. B aToM miane
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DTO COCTOSIHHE OYEHb YJIayHO OTPaXXCHO B
nepeBone C.VBanoga:

Kozeoa Hao cobakamu nes — eonosa,

Jlobas cobaxa noxoaca na 1v6a.

A ecnu Hao nveamu eraseHcmeyem nec,

Cobauvezo 6yoym ece nv6vl ecmecmea!

BI/I,HHO, 4YTO B TMPOU3BCACHUHN CJIOBA <«JICBY»,
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PACKPBIBAFOT ITOITHHHBIA CMBICIL.
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Bce nonaHHble aBTOpaMyl CTaThH B TEYSHUH 1-ro THA pasMmelnarotcst Ha caifte http://T-Science.org.
[levaTHBIN 3K3EMILIAP PAcChLIACTCS aBTOpaM B TedeHue 2-4 aHeit mocie 30 yucia Kaxaoro Mecsiia.
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