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Abstract: With the acceleration of China's modernization process, the role of rural homestead in social and
economic life is gradually changing from the function of security to the function of assets. It is of great significance
to the research on how to make the homestead live, to excavate the property attribute of the homestead, to solve the
contradiction between the supply and demand of land resource utilization in our country, and to ensure the
reasonable demand for land for rapid urbanization and industrialization. Three categories of stakeholders, this paper
introduces the related and analyzed its interests, and thus concluded that the advantages disadvantages in policies

and regulations, and give appropriate advice.
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Introduction

At present, the management of rural homestead
is somewhat chaotic, it violates the principle of
intensive use of land resources.Because of the
"bullwhip effect" of the implementation of relevant
policies, there is still a phenomenon of "more than one
house" in rural homestead.But the homestead lacks the
reasonable circulation mechanism, the recessive
circulation phenomenon is also more common (Ho P,
2001). In addition, due to the development of
urbanization, many rural labor forces have transferred
to non-agricultural areas and moved to cities, leaving

Doi: &os¥® https://dx.doi.org/10.15863/TAS.2020.02.82.1

their homestead in rural areas idle, resulting in
inefficient use of land and a certain amount of
waste.The Central Government No. 1 document in
2019 proposes to deepen the reform of rural land
system, strive to complete the confirmation,
registration and certification of homestead use right in
2020, and steadily and cautiously promote the reform
of rural homestead system (Kong X et al., 2018). Now
the land right confirmation work has been basically
completed, how to reform and improve the rural land
system, so as to further revitalize the idle rural
homestead, has become an important topic to be
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studied.According to the notice of the Ministry of Homestead revitalization involves many

agriculture and rural areas of the people's Republic of
China on "actively and steadily carrying out the work
of rural idle homestead and the activation and
utilization of idle residence" put forward in October
2019, it is required to explore the activation and
utilization of rural idle homestead on the basis of
maintaining the legitimate rights and interests of
farmers' homestead according to law and strictly
regulating the management of homestead with the
goal of improving the utilization rate of rural land
resources and increasing farmers' income The
effective ways and policy measures of land and idle
housing provide strong support for stimulating rural
development  vitality and  promoting rural
revitalization.The key tasks include: selecting the
reactivation mode according to local conditions,
supporting the cultivation of reactivation subjects,
encouraging the innovation of reactivation utilization
mechanism, steadily promoting the demonstration of
reactivation utilization, and standardizing the
reactivation utilization behavior according to law
(Banski J et al., 2010).

However, the whole rural social security system
is not perfect compared with the urban social security
system, so the homestead still exists mainly for the
implementation of the security function, which limits
the property income that farmers can obtain.In today's
rapid development of urbanization on how to improve
the utilization efficiency of rural land is a problem to
be solved, the homestead function change can activate
its value and it is worthy of research topics, so this
article from the land safeguard function and property
value on the choice of research of the homestead
progressive  revitalize, puts forward related
Suggestions strategy, put forward reference for
solving the problem of housing land idle path.

II.. Theoretical preparation

The research on homestead is a hot topic at home
and abroad. The research on the evolution of
homestead system, property right of homestead,
transfer of homestead and transaction of homestead is
quite sufficient. In addition, there are also studies on
the influencing factors of homestead activation and
how to activate it (Northam R M, 1971). However,
there are still differences among scholars about the
reform direction and operation mode of homestead in
the future. For example, whether the homestead
trading market should be opened, how to find the
diversified transfer mode of homestead, and how to
belong to the homestead property rights (A Pagano M
and M.BowmanA, 2000). The idea of gradual
activation of homestead includes three aspects. The
first is to promote the improvement of property
function of homestead. The second level of meaning
is to adapt measures to local conditions, step by step;
The meaning of the third level is to realize the trading
power of homestead in the future, so as to achieve the
invigorating effect (Wasilewski A, et al., 2004).

stakeholders. How to achieve win-win results through
appropriate policy design and management model is
the purpose of this paper (ZHANG Bo et al., 2006).
Rural incremental revitalize the multiple stakeholders
involved in the main responsibility and behavior
analysis, including farmers, pure farmers,
delelopment into the city farmers and village
collective organization, the grassroots government,
provincial government, the central government, and
the new agriculture in the body of the professional
investors, family farms, farmers cooperatives,
agricultural industrialization leading enterprises
(Sorauf F J, 1957).

III.Behavior analysis of key stakeholders and
their interest demands

It can be seen from the above analysis that there
are three types of key stakeholders, namely the central
government as the subject of administrative
management, the farmers as the subject of rights, and
the grass-roots cadres who not only have the
administrative function of implementing central
policies but also represent the nature of rights owned
by rural collectives.

A. Central government.

The central government is one of the key
stakeholders in the homestead reform, because in the
homestead reform, the central government has stood
in the leading position, playing an overall and leading
role; In addition, the influence of the central
government on the homestead reform is often
enforced through the promulgation of laws,
regulations and policy documents. Therefore, the
demand of the central government for homestead
reform can be immediately concerned. As for the
initiative, the government has stressed to
comprehensively promote rural revitalization strategy,
improve the level of farmers' income and life
protection, and land reform is the important part in the
strategy of rejuvenating the country, moreover, the
homestead revitalize and bonus release do to improve
the farmers' property income, and promote national
economy further development, so the central
government also plays a big role in land reform.

There are two opinions about the goal of the
central government's decision-making behavior: one
is that the goal of the central government's behavior
should be to maximize the public welfare of the whole
society. They believe that since the central
government is the highest authority of the whole
society and the natural representative of the public
interests of the whole society, the central government
should take the maximization of the public welfare of
the whole society as its behavioral goal. The other is
that the goal of the central government is to maximize
its own interests. They believe that the central
government is also a "rational economic man", and
their actions are no exception to the pursuit of the
maximization of their own interests (Zhang Y, 2018).
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But, although the central government officials have
their own interests more often they tend to state
affairs, from farmers, agriculture and rural
development and overall goal of national economy to
the design of related system and reform path, relying
on strong power to the government for protection, to
control the process of institutional change and guide .
In this study, think that the social and public interests
and the national people's welfare should be the central
government's main consideration, although in real life,
the government to serve their country as a whole, its
essence is composed, as officials of the "rational man"
in the process of the exercise of power on behalf of the
government will consider their own benefits in the
policy, but from a macro perspective, the central
government is still real social benefit maximization
and the existence of social stability as the highest goal.

Faced with the goal of maximizing social
benefits, the central government mainly has two
choice strategies in formulating policies on homestead
reform, that is, to strictly control the homestead trade
or gradually relax the homestead trade policy. In the
process of selection, the central government will
generate the following two interest appeals:

First, political effects and social stability. The
central government, as the central institution of the
whole country, coordinates all the affairs of the state.
In the formulation and implementation of policies, it
will bring certain political influence, including
political authority, political reputation and political
support to the central government. In the process of
land reform, for example, the early stage of the
implementation of the homestead exit policy at
present only in some pilot areas on a trial basis in order
to guide the homestead, but has not unified, in view of
the nature of the country's homestead exit policies and
rules, this is because the housing land ownership
stability involves until now is still the most of the
peasant in our country, if any errors or contradictions
in the process of implementing policy, will lead to the
broad masses of farmers groups, so will no doubt to
the central government's political authority and
political prestige and political support very serious
negative effect, and this effect cannot eliminate in the
short term, Therefore, the political effect and social
stability are important factors that the central
government will consider in the practice of homestead
reform (Shiyin C, 2007).

Second, food security and the ecological
environment. In recent years, in order to vigorously
develop industry and promote urbanization and
promote rapid economic growth, a large number of
ecological land resources have been used for industrial
and urban construction. Moreover, due to the effect of
environmental regulation in cities, some industrial
enterprises turn to the countryside, but all kinds of
wastes are directly discharged into the countryside
without reasonable treatment. This series of behaviors
leads to ecological and environmental problems such

as reduced forest coverage, soil erosion, sandstorms,
and pollution of rural water resources and land
resources. According to xi's "two mountains" saying,
the withdrawal of homesteads to be used as farmland
or forest land to ensure food security and ecological
and environmental security is also the desired
outcome at the central government level.

In general, the interests of the central
government are mainly concerned with the well-being
of the people, improving the efficiency of the
allocation of land and resources, so as to improve the
efficiency of land use, ensure political stability and
national security, promote economic and social
development, and maintain the security of food
production and the protection of the ecological
environment. Therefore, the central government not
only needs to maintain the existing homestead system
to maintain the stability of rural society, but also needs
to accelerate the process of marketization and
capitalization of rural land to enhance the vitality of
rural development and increase the income of farmers'
land property. If the transaction control of homestead
is relaxed and the marketization of rural homestead is
carried out, the central government should first
consider whether the free transfer of homestead will
have an impact on the stability of rural society if the
rural social security system is not sound enough.
Second, whether the liberalization of rural homestead
market will impact the state-owned construction land
market, which will reduce the central government's
ability to control the land valve and regulate the land
market. But from the view point of the whole society
public welfare maximization, under the trend of the
future urban and rural integration, carry out
marketization of house-site in the countryside, can
reduce the land circulation of transaction cost, reduce
the homestead invisible market, to achieve the optimal
allocation of rural collective construction land, and
enhance the vitality of rural development, reflect the
homestead property dividends, thereby promoting the
economic development of countryside and even the
society as a whole.

B. farmers.

The farmers said that the important subjects with
the right to the use of the homestead, under the current
situation of rapid economic development and a large
number of farmers leaving the land and the
countryside, to obtain the right to trade the homestead
and realize the function of the homestead property has
become the appeal of these farmers, and this appeal
has gradually been paid attention to by the
government; And farmers until now is still the most
broad groups in our country, in promoting the land in
the process of the reform of the system is easy to
appear "olson, the dilemma of collective action", is the
result of the farmers is larger scale of the "free rider"
behavior, thus it is difficult to unity for common
action. In addition, the low degree of organization of
farmers in China also determines that the political
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influence of farmers' interest groups is weak, so it is
insufficient to promote the reform of homestead
system.

Since ancient times, farmers and land have a
natural connection, land is the most basic means of
livelihood and production factors on which farmers
rely for survival, and land rights and interests are the
concentrated embodiment of farmers' fundamental
interests. Homestead is the most important property of
farmers. How to dispose of the right to the use of
homestead, how much income can be obtained and
how to guarantee the future life are also the most
important things that farmers care about in the reform.
Peasant groups are the promoters and beneficiaries of
the reform of homestead system, and they are eager to
gradually enjoy the right of income and disposal of
homestead through the reform of homestead system.
However, as this group is in a weak position in the
whole social and political system and has weak
negotiation and game ability, it needs the support and
incentive from external resources.

Farmers' land transaction and exit as an
important subject, their individual characteristics
determine the focus will not be a political interests and
the interests of the ecological security, food security
and social responsibility, they pay more attention to
the housing land can in trading after the earnings or
can obtain compensation standard and the future
security of life. In the current policies of the central
government to guide the withdrawal of homesteads,
the emphasis is on respecting the will of farmers, not
forcing them to "go upstairs", but on protecting their
basic rights and interests. Therefore, as far as farmers
themselves are concerned, their strategy choices are
mainly based on the economic benefits they can
obtain, including the following two considerations:
trade (exit) or temporary wait and see. And farmers
out of house sites focus on the interests of the mainly
includes the following two aspects: firstly, the primary
consideration, and farmers is the land compensation
standard of quitting, house-site in the countryside as a
safeguard farmers' life needs of residential land, once
out, face to find and establish residence problem, so in
this case the general farmers tend to get as much as
possible the economic compensation, in order to
ensure the homestead after the life needs. If the
compensation standard formulated by the government
can basically meet the economic interest demand of
farmers when promoting the withdrawal of
homestead, then the basic conditions for promoting
the withdrawal of homestead are achieved. Social
security, the other is the root of the land as farmers
living in the countryside, also bear the function of a
certain amount of social security, if the government is
just compensation should be made to exit the
homestead, the farmer subsequent relocation housing
(including facilities), employment, public service and
the correlative need not make corresponding
arrangements, farmers life to ensure there is greater

uncertainty in the future, is bound to affect the
tendency of farmers in land reform or exit option.

C. Grassroots cadres:

Grassroots cadres are also key stakeholders. On
the one hand, in the process of implementing the
homestead system reform, grassroots cadres can
obtain the local construction land index through the
withdrawal of homestead to develop the local
economy. In addition, as the policy implementation
representative of the superior government, grassroots
cadres have an undoubted influence on the homestead
reform. On the other hand, grassroots cadres are not
only an important link between the higher government
and ordinary farmers, but also representatives of local
collective organizations, representing the interests of
local farmers. Therefore, their relevant interest
appeals can be responded to and paid attention to by
the higher organizations in a timely manner.

By the secretary of the plant within the system,
such as outside the system of cadres and ordinary
village cadres have the feature of double identity of
grassroots cadres, it is on the one hand, the central
government in the local representatives of interests
and policy practitioners, belongs to the administrative
subject, on the other hand, it represents the village
collective organization of regular village public
affairs, and to obtain relevant rights and interests of
farmers is it represents as part of the rights of the
subject. Around the implementation of the land policy
according to experience, no matter in the earlier law
and policy of land transfer and how to restrict trading,
or the use of land in the current land reform and exit
ways how to compensate and encourage, if hope to all
the farmers initiative policy "), "but not using its right
to use house sites to earn profits or take the initiative
to give up on the land to the risk of losing our home
security, are not realistic, at this time will need to
actively cooperate with and carry out the central
government issued at the grass-roots level of policy, in
the reasonable and lawful manner the relationship
between the farmers and the government, And to
encourage farmers to cooperate with the
implementation of the reform policy. For example,
when implementing the homestead withdrawal policy,
the grass-roots government will pay corresponding
compensation to the homestead owner according to
the specific local conditions at that time. In some areas
(such as tianjin and chongqing, etc.), it pushes farmers
to withdraw by means of replacement of housing and
social security.

From the perspective of grassroots cadres, their
interest appeals mainly lie in the following two
aspects:

First, political promotion. The selection and
appointment of local government officials mainly
depend on the central government, so it is particularly
important for local government officials to gain the
trust and support of the central government. In order
to obtain the opportunity of political promotion, local
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government officials should try to cooperate with the
implementation of central policies to maximize the
implementation effect, or try to develop the regional
economy and ensure the continuous growth of
regional economy to maximize their performance.
Therefore, from this perspective, the local government
may transfer the withdrawn homestead index into the
new index of urban construction land, which can be
used to develop the local economy and meet the
demand of urban construction for space. Homestead
exit policy implementation needs a lot of money at the
same time, one of the important cost is out of the
farmer's compensation, the compensation includes not
only cash compensation, also involves the losing land
farmers social security, public services and
employment(Macmillan DC, 2000), as a result, local
governments can also through the implementation of
land out of the construction land index for all or part
of, through the project development or land transfer
money to balance the cost of compensation for
farmers, developing the economy at the same time,
expand the economic dimension, taxes, increase
financial income. However, local governments at all
levels, as the administrative organs of the central
government, need to consider the requirements of the
central government for maintaining the ecological
environment. As the main body of the withdrawal of
homestead, local governments should also cooperate
with the implementation of the follow-up policies of
the central government, sorted out the abandoned
homestead and restored it to cultivated land, garden
land, grassland or forest land, so as to protect the local
ecological environment and meet people's demand for
a good living environment, so as to safeguard the
interests of the central government.

Second, the pursuit of individual leisure
preference, grassroots cadres as an important link
between the government and farmers, playing a role
in connecting the preceding and the following. While
carrying out the central policy, we should also deal
with farmers all year round. Due to the policy of the
central government has stressed effectiveness and
efficiency of "the last kilometer", and therefore to
farmers by the government cadres at the grass-roots
level often faces pressure at work, moreover, farmers
understand the policy itself is a difficulty, so for cadres
at the grass-roots level, not only propaganda work
time is longer, and in order to work smoothly and
continuously adjust and maintain friendly relations
with farmers, overall in the working environment is
relatively hard, but in this case, the economic benefits
of cadres at the grass-roots level is not necessarily can
have larger growth, so out of preferences and pursuit
for leisure time, It is also possible for grassroots
cadres to cope with central policies, thus gaining more
time to relax and avoiding conflicts with farmers over
the implementation of some inappropriate policies.

Therefore, the strategic choice of local
government officials mainly includes the following

two aspects: first, through actively implementing the
central government's policies, in order to meet the
requirements of the central government to pursue
political promotion and maximize their performance;
Second, considering the pressure of life and work,
they may also resist or adapt the central government's
policies through various explicit or covert ways, that
is, passively implement the central government's
policies, so as to reduce the pressure at work or avoid
the impact with farmers, as well as obtain more leisure
benefits.

IV. results and policy recommendations

To formulate reasonable incentive and
punishment measures for cadres at the grass-roots
level. In order to enable grassroots cadres to actively
cooperate with work, the central government should
increase the punishment for grassroots cadres who fail
to carry out their work as required, and also increase
the reward for grassroots cadres who actively
cooperate with policy implementation and achieve
work results, and make it greater than the leisure
benefits grassroots cadres can obtain when they
passively treat their work. According to the reality,
facing compared to grassroots cadres working
environment and working pressure and the current
lack of incentive for its wages actually deeper effect,
so as to make the grassroots of the existence of
difficult to implement the policy of the phenomenon
of negative confrontation, in the penalty at the same
time, more should consider is how to improve the
level of motivation.

Formulate reasonable incentive and punishment
measures for farmers. Reasonable exit rewards and
compensation and questionable transactions fines is
also one of the key factors that affect farmers decision-
making, policy implementers should be undertaken
before the compensation standard and policy fully
research, understand the different parts of the level of
economic development, urban real estate transactions,
different location of different use value, etc., for house
sites in different parts of the exit or formulate
corresponding compensation scheme, satisfy farmers
expect of land income, housing, medical treatment,
after the withdrawal homestead farmers old-age
security problems such as life. Rewards and
punishment will and compensation standard,
according to the actual situation to set reasonable
limits, to can not only meet the incentive and guide
farmers to actively participate in land reform, to
revitalize the need of the policy implementation, and
to consider the bear ability of the government, as far
as possible the government's policy to reduce costs,
improve administrative efficiency, guarantee efficient
and orderly implementation of land reform policies,
for rural economic development. In this paper, the
central government, grassroots cadres and farmers in
the interests of an agreement to choice of the strategy,
has experienced a complex game process, the
government needs to provide a certain amount of
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reward and compensation funds to guide farmers
involved in land deal, that is to make the central
government to adopt strategies gradually relax and
grassroots cadres actively implement the policy,
farmers choose deals, including government
compensation benefits greater than the peasant
households choosing on expectations of future
earnings, then reached their expected income of
farmers will be decided to participate in the homestead
transactions. Through the role of resource allocation
in the market, the main body of land use can obtain the
right of land management through trade with farmers,
and cooperate with farmers to form a community of
interests, which can promote the economical and
intensive use of land, and the local government can
also obtain better economic development benefits.
The role of the central government in this process
mainly lies in the fact that by gradual deregulation
policy, to '"demand-supply" equilibrium and
construction land index management mode innovation
provides a certain space, make the homestead back
room index can be used for urban construction land
expansion, and thus access to land dividends, give
local governments to actively implement the central
policies, promote the power of land reform
work(Davis J, et al., 2000).

We  will strengthen the standardized
management of the rural construction land market and
limit the life and use of rural land circulation. Under
the condition that the scope of transfer of homestead
is gradually relaxed, the government should crack
down on the illegal trade of homestead and control the
amount of legal trade, so as to maintain the stability of
the countryside and even the whole society, and
reduce the social unrest cost caused by the gradual
liberalization of homestead trade. At the same time,
we should standardize the use of land circulation,
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BOITPOCHI MOAEPHM3AIINA FPOI[HEHCKOfI JIEKTPUUYECKON MOJCTAHIIMH 110/10(6) kB
«3AHEMAHCKAS»

Annomayusn: /lannas cmamuvs HAnpaeienvl Oisk pACCMOMPEHUs. MeKyue2o 060py008aHUs, a UMEHHO, CULOBbIX
MPAHCHOPMAmMopos, UCHoab3yemblx npu pabome snekmpuyeckou noocmanyuu 110/10(6) kB «3anemanckasny. Imom
60NPOC  AGNAEMCS  HEOOX0OUMbIM Ol PACCMOMPEHUs. NpU  NPOGEOCHUU 3ANJIAHUPOBAHHOU MOOEPHUZAYUU

BbIUEYNOMAHYMOU NOOCTNAHYUU.

Knirouesuie cnosa: nodcmanuuﬂ, ajekmpudecmeo, MoaepHu3auuﬂ.

BBenenue
Hcropus yenoBeyecTBa Hepas3IenuMO CBA3aHa C
nucropuei M300peTeHHS HOBBIX METOIOB

npeoOpa3oBaHus SHEPTUH, & TAKIKE C OCBOCHUEM €¢
HOBBIX MCTOYHHKOB, YTO B KOHCUHOM UTOTE MPUBEIIO
K 3HAYUTEIHHOMY JHEPronoTpedICHUI0 B
COBPEMEHHOM MHpE.

Ha paHHBII MOMEHT OJHEpreTuka sBISIETCA
OCHOBOW 11 oOecrieueHHs pa3BUTHA HaydHO-
TEXHHYECKOTO TIporpecca, W  HHTCHCH(DHUKAIUH
MPOM3BOJACTBA, TEM  CAaMbIM  MOBBIIIAs €
3 PeKTUBHOCTD. Tarke 3HEpreTUKa sBisIeTCs 0a3oi
JUISL Pa3BUTHUSL BCEX OTPACiieil MPOMBIILICHHOCTH,

peabHO IMOKAa3bIBAIOIINX MPOrpecc OOIIECTBEHHOIO
npousBosacTBa. Cnexyer OTMETHUTb, 4YTO BO BCEX
IPOMBIIUICHHO PAa3BUTBHIX CTPAHAX TEMIIbl Pa3BUTHUS
9HEPreTHKU BCETIa ONEPEeKa TEMITBl DPa3BHTHS
JIFOOBIX APYTHX OTPACICH.

Criermndraeckoit 0COOEHHOCTBIO
JJIEKTPOIHEPTETUKH SIBIISIETCS TO, YTO HE CYIIECTBYET
BO3MOXHOCTH HAKOIUICHHS €€ NPOAYKUUH I
MIOCJIE/TYFOLIET0 UCIIOJIb30BAHUS, II03TOMY
MPOM3BOJICTBO DJIEKTPHYECKOW HSHEPrUHM HANPSIMYIO
COOTBETCTBYET HOTPEOISIEMOMY KOJIMYECTBY M O
o0bemMaM, C y4eToM IoTepb, U BO BpeMeHHU. [laHHas
OCOOCHHOCTD SIBISIETCS INPEAMETOB HCCICAOBAHHI
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YUYCHBIX, TaK KaK pPeIIeHHE JaHHOT0 BOIIPOCa IIPHBEIIO
Obl K Cepbe3HOMY YIPOLICHHUIO AJIEKTPHYECKUX
CHCTEM.

DnexkTprdeckasl SHEpTusi B HPOMBIIIICHHOCTH
HCIOJB3YETCA KaK 4 TPUBCACHUSA B I[eﬁCTBHe
Pa3IUYHBIX MEXaHU3MOB, TaK M HETOCPEJICTBEHHO B
TEXHOJOTMYECKHX  IpOlleccax  pa3HOro  poja.
Bonpimoe KOMMUYECTBO JAHHOTO THIA SHEPTUH
norpeonsercs NEKTPUPUIIPOBAHHBIM
KETEC3HOJOPOXKHBIM ~ TPAHCIIOPTOM,  YTO  JaeT
YeJOBEKYy  psAA  NPEHMYIIECTB, HAa4YWHAs  OT
MOBBILICHUSI TPOITYCKHOH CHOCOOHOCTH JIOpOT |
3aKaHYMBas IOBBIIICHHEM JCHEKHON SKOHOMHH 3a
NEPECABUIKCHNE Ha 3HAYUTCJIbHBIC pacCTodHUA.
DnexTpudecKkasl SHeprus B OBITYy ABISETCS OCHOBOM
obecrieueHnst KOM(OPTAOENbHOCTH JKH3HU JIIOJCH.
YpoBeHb pPa3BUTHSA SNEKTPOIHEPIETUKH HAMPAMYIO
OTpa)kaeT ypOBEHb Pa3BUTHUS IPOU3BOIUTEIBHBIX CHIT
YeJIOBEUEeCTRA.

OnekTposHepreTnyeckas cucrema PecryOnmku
benapyce mpezacraBnsier co0Oif  pa3BHUBAIOLLYIOCS
BBICOKOaBTOMATH3HPOBAHHYO cucTeMy
JNIEKTPUYECKUX  CeTeil W CTaHUWi, KOTOpbIE
00BEMHEHBI OOIMUM PEXUMOM DPAOOTHI M EIMHBIM
[EHTPAIN30BAHHBIM JTUCTIETYEPCKUM YIIPABICHHEM.
Becb moTeHmuan Genopycckoil  AJIEKTPUUYECKOM
CHCTEMBI MIPEACTaBIICH 22 KPYIHBIMHU
ANIEKTPOCTAHIMSAMHU, a TaKKe OKOJIO 7 ThICAY
KHJIOMETPOB CHUCTeMOooOpasyommx #u modtd 250
TBICSY  KHJIOMETPOB  PACHPENEeUTENbHBIX JIMHUH
ANIEKTpOIepeiad BBICOKOTO HAMPSDKEHUSL.

OnmHOM W3 OCHOBHBIX COCTaBHBIX 4acTei
ANIEKTPOIHEPreTUUECKO CHCTEMBI SIBIISIFOTCS
SNIEKTPUUYECKUE MTOJICTAHIINH.

[Moncranums  «3aHeMaHCKas»  HaIlpsHKEHUEM
110/10(6) xB mpenHa3zHadeHa A1 SIEKTPOCHAOKECHHS
YacTM  KOMMYHaJIbHO-OBITOBBIX  HOTpeOHTEINeH
OxTs0peCcKOTO paiioHa ropomga ['pomgHo, a Takke
TaKUX IIPOU3BOACTBEHHBIX 00BEKTOB, Kak
npeanpusitue  «Konte» wu  Ttabaunas (¢alOpuka.
HameueHHass peKOHCTpyKUUMs OAaHHOW MMOACTAaHLH
MIPUBEJIET K ONTUMH3ALUH ee paboyeil MOLIIHOCTH, YTO
Jact BO3MOXKHOCTb Js1 paLuOHAIBHOTO
UCIIONIb30BAaHMSI BBIPA0AaThIBAEMOM SHEPTHH, a TaKKe
BBOJAA K IIMTAHUIO HOBBIX HOTpeOHTENed H

YBEIMUYCHUIO  TMOTPEOJNICHUS  MOLIHOCTEH,  Kak
pAIOBBIMU  OBITOBBIMH ~ MOTPEOWTESIMH, Tak U
IPOU3BOACTBEHHBIMH ~ OOBEKTaMM,  4YTO  JacT
MOTEHIMAN JUISl UX JajJbHEHIIEero pa3sBUTHSI.

[Iuranue IOJICTAaHIUN IJIAHUPYETCS
MIPOMU3BOANTH TI0 OTBETBJICHUIO OT BO3AYIIHBIX JIMHUH
110 xB nmoncranmus IOxnas — noacranuus dosmom
[0 CTapod cxeMme MpUcOoeauHEHHs. MonaepHU3auuu
MOJUISKUT ~ BHYTPEHHSSI CXeMa  DIIEKTPHYECKUX
coeluHeHu. B uacTHOcTH, MIIaHUpYETCs 3aMeHa
TpaHc(opmMaTopos.

[MpomyckHast crocoOHOCTh JIOPOr  MO3BOJISIET
JIOCTaBUTh KpyMHOrabapuTtHOEe O0OpYyIOBaHHE Ha
MOJICTAHLIUIO.

B macrosmuit MmoMmenT Ha noacranuuu 110 kB
«3aHeMaHCKas»  yCTaHOBJCHBI  JIBA  CHJIOBBIX
tpanchopmaropa: 1) Hampsbkenumem 110/10/6 kB,
MoIIHOCTEIO 25 MBA ¢ BrIkirOuareneM B enu 110
kB; 2) nanpspkenuem 110/35/6 kB, momnocThIO 16
MBA c¢ seiximouarenem B 1enu 110 xB. Iluranue
noTpeduTeseld MPOU3BOANTCS OT TPeX CEKIMU IIUH:
e ceknmu 1o 6 kB n 10 kB muTaercs ot mepBoro
TpaHcdopmaropa, TpeThs cekuusi 6 kB — ot BToporo
TpaHchopmaropa. BrBog 35 kB y BTOporo
TpaHcopmaTropa HE HCIOIB3YyeTCs, 000pYyIOBaHNE
OT HETO OTKIIIOYEHO.

Tpanchopmaropel — 3TO cepAme OO0
MNOJACTAHIINH. BOHpOC MOJCpHHU3allU HEBO3MOXHO
oboiiTh  06e3  pacCMOTpPEHHS €€  TEeKYIIEero
00opyioBaHusL. YcraHOBIIEHHbIE CHJIOBBIE
TpaHcopMaToOpbl OTPAKAIOT POJb IMOJCTAHIUU B
SHEPreTHYecKOl CHCTEME.

IlepBeiM  siBisieTcst  Tpanchopmarop TPJIH-
25000/110 (puc.1) — cumoBoit MacIsiHBIN Tpex hasHbIi
JIBYXOOMOTOYHBIN TpaHcdopmarop c
pEryIMpOBaHWEM HANPSDKCHHS IIOA HArpy3kod H
CHCTEMOH oxsaxkaeHus «J1», mperHasHaueHHbIH IS
pabOTHI B AMEKTPHUECKHUX CETSIX OOIIEro Ha3HAYEHUS
110 kB. [anHOe YCTpOHCTBO HpHUMEHSETCS IJIf
npeoOpa3oBaHus ANEKTPUYECKOM SHEPTUH
MIEPEMEHHOTO TOKa Kilacca HampspkeHus 110 xB B
IEKTPUUECKYIO PHEPTHIO Kilacca HANPSHKEHUs 6 WK
10 kB Hwusmero HampsbkeHus. Tpancdopmarop
paccuuTaH Ha paboTy B palloHaxX C YMEpPEHHBIM
KJIIMMAaTOM Ha OTKPBITOM BO3YyX€.
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Pucynok 1 — Tpauncdopmarop TPIH-25000/110 na IC-110 «3anemanckas».
Ob6uue TEeXHUYECKUE XapaKTePUCTUKH
tparcpopmaropos TPJIH-25000/110 mpuBeneHs! B
Tabmuiel.
Ta6auna 1. Texuuueckue xapakrepucruku Tpancgopmaropos TPIH-25000/110
HomunanpHas MoIiHOCTh Tpancdopmaropa, KBA 25000
Cxema u TpyIma COCTUHCHUS 0OMOTOK Yu/A-A-11-11
Hanpsxenue Ha ctopone BH, kB 115
Hanpspkenue Ha cropone HH, kB 11(6,3)
Hanpspxenne kopotkoro 3ambikanns (BH-HH), % 10,5
Crynenn perynupoBanust PITH B mefitpaim BH +9x1,78%
[ToTepu KOPOTKOTO 3aMbIKaHusl, KBT 120
Toxk xoJyiocToro xona, % 0,5
[otepu xomnocroro xona, kKBt 22
Koaddunuent tpanchopmanuu 600-400-300-200/5A
ITonnas Macca, KT 49 200
I'abaputHbie pasmepsl: miuHa (L)x mmpura(B)x Beicora (H), MM 5960 x 4300 x 5380
[MonHeIii cpok ciryxObl, J1eT 25
HanHprii  TpancopMaTop HMEET OCTOB C YEeThIpE paauaropa. Bbax Tparchopmaropa
TPEXCTEPKHEBOI LIMXTOBAHHOM MarHuTHOR KOJIOKOJILHOTO ~ THIIA C  HWKHEM  Pa3beMOM

CHUCTEMOM, COOpaHHOH M3 JUCTOB XOJOTHOKATAHOM
JNEKTpOTeXHUYECKOH cTamu. OOMOTKM W3 MEIHOIo
MPOBOJIa NMIMHAPUIECKHE, PAa3MEILIEHEI HA CTEPIKHAX
0CTOBA KOHIIEHTpUUYECKH. JINHEIHbIE U HEWTPATbHBINA
BBoZbI BH cHaOkeHbl TpaHCchOpMaTOpaMHu TOKa.
Cucrema OXJaXAeHUS TpaHcpopMaTopa HMeEET

cHaO)kaeTcsi apMaTypoil A 3alIuBKH, 0TOOpa mpoo,
CMBa U QUIIBTPAIUN MACIa, TOJKITFOYCHUS CUCTEMBI
OXJI@KIEHUs U BaKyyM-Hacoca. PerynupoBanue
HATIPSDKCHUSL 1O  HAarpy3KOH  OCYIIECTBIIACTCS
MEPEKITFOYAIOIINM YCTPOUCTBOM B HEUTpaIl OOMOTKH
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BH B mpememax +9%1,78%  HOMHHaIBbHOTO Ui TpeoOpa3oBaHMS  JJIEKTPUYECKOH  3HEPruu
HaIpPSKEHUS. MEePEeMEHHOr0 Toka kiacca HampsbkeHust 110 kB B

BropeiM cmiioBEIM TpaHCc(OpPMATOp SBIAETCS
MaciSIHBIH ~ Tpex(a3Hblli TPEeXOOMOTOYHBIA THIA
TJHATH-16000/110 (puc.2), KOTOpBIA NpeaHa3HAuUCH

SIEKTPUUYECKYIO SHEPTHIO KJIacca HanmpsoKkeHus 35 kB
CpEeHEro HampsDKEHUSI U Kiacca HampsDKEeHUs 6 Wi
10 kB Hu31IETO HAMTPSHKEHUS.

Pucynok 2 — Tpancdpopmarop TATH-16000/110 na IIC-110 «3anemaHcKas».

O6mue TEXHUYICCKUE XapaKTePUCTHKHI
tpancdopmaropos TPJIH-25000/110 mnpuBeneHsr B
Tabaure2.

Ta6auna 2. Texunueckue xapakrepucruku Tpancpopmaropos TATH-16000/110

HommuHanbHas MOMIHOCTE TpaHcopmaTopa, KBA 16000

Cxema ¥ TpyIIa CoeqUHEHUSI 0OMOTOK Yu/Yul A -0-11
Hanpsoxenne na ctopone BH, kB 115
Hanpsoxenne na cropone CH, kB 38,5
Hanpspkenune Ha cropone HH, kB 11(6,6)
Hanpspkenne kopotkoro 3ambeikanus (BH-HH), % 17,5
Hanpspxenne xopotkoro 3ameikanus (BH-CH), % 10,5
Hanpspkenne kopotkoro 3ambikanus (CH-HH), % 6,6

Crynenu perynuposanus PITH B nelitpanun BH +4x2,52%
ITorepu kOpoTKOro 3amMbIKaHus, KBT 100

Toxk xosocToro xona, % 0,6

ITorepu xomocroro xoaa, KBt 19

ITonHast Macca, KT 45 500
I'abaputhbie pa3mepst: aauHa (L)x mupuna(B)x Beicora (H), MM 6340 x 4230 x 5390
[TonHsIi cpok ciryxOBl, JIeT 25

Tpanchopmarop uMeeT 0CTOB c pa3MelIeHbl Ha CTeP)KHSIX OCTOBA KOHIIEHTPUYECKH.
TPEXCTEP>KHEBOH IIMXTOBAaHHOM MarHUTHOM Jluneitnsie BBomsl BH, CH, neliTpanshbiii BBog BH
CHCTEeMOH, COOpaHHOW W3 JINCTOB XOJIOJHOKATAaHOH cHaOkeHbl TpaHcopmaropamn Toka. Cucrema
ANEKTPOTEXHUYECKOU CTaJH. OOMoTKH oXJIaXJeHUs TpaHcdopmaropa odecrieunBaet padbory
ATIOMUHHUEBOTO IpOBO/JIA, LIJIMHIPUYECKHUE, ¢ IoMolpl0 paauaropoB. bak TpaHchopmaropa ¢
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BEPXHHM pa3beMOM CHAOXKAETCSI apMaTypoH My
3aJIMBKH, 0TOOpa Ipo0, cimBa U GUIBTpALMK Macia,
MOJKIIIOUYEHNs] CHCTEMbI OXJIaXICHHUS U BAKyyMHOT'O
Hacoca. PerynmmpoBanue HanpspKeHUS 110]1 Harpy3KOH
(PITH) OCYLIECTBIIAETCS TEPEKIIIOYAIOIIUM
ycTpolicTBOM B HeWTpamn oomotku BH B mpemenax
+9x1,78% HOMUHAJIBHOTO HampsKEeHUsI.
TpanchopmaTrop W3TOTOBISIETCS: 0€3 yCTPOHCTB
NepeKaTku; C  YCTpDOWCTBaMHM  IEpeKaTkd -
MTOBOPOTHBIMH KapeTkamu ¢ pebopaoit. Komes mis

NpOJOJBLHOrO  mepememieHus 1524 wmMm, g
norepeyHoro - 2000 M.

B nmamHO#t pabore OBUIO  PAacCMOTPEHO
obopyaoBanue, a HMEHHO CHUJIOBBIE
TpaHCc(OpPMATOpPBI, HCIONB3YIONUECS B  JTaHHBIN
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MOMEHT Ha rpoaHeHckoi nmoncranimm 110/10(6) kB
«3anemaHnckas». J[aHHOEe U3ydeHHe ObLIO MPOBEIACHO
B IEJIAX O3HAKOMJICHHS CO CTapbiM 00OpYyIOBaHUEM,
KOTOpoe HEOOXO0UMO OOHOBHTH COIJIaCHO
MpPOrpaMMe MOJICPHHU3AIHH.

W3zyuenne craporo 00OpyIOBaHHE MOMOTacT

TOYHEe pazobparb poJb U 3HaYeHHE
paccMaTpuBaeMon MIOJICTaHIINH, 4TO Jact
HEOIICHUMYIO TTOMOIIb pu MIPOBECHUH
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Introduction

The unique writer, poet and historian Oybek has
made a great contribution to the development of
Uzbek literature of the 20th century. He is not only a
great writer, but a poet of delicate taste, who has a
great talent to ornate the feelings in a poem like pearls
in a necklace. Oybek's poetry, with its diversity, takes
its own place in Uzbek literature. The inimitableness
of his style is also reflected in the poems. He describes
the feeling and state so delicately that the reader
strives to preserve the feelings of a lyric hero, which,
undoubtedly, exposes the perfection of the image. One
of his first poems is "The Sound of Music”. The
researchers of Oybek studies Bakhtiyor Nazarov and
Naim Karimov claim that the first poems of Oybek are
hard to think of as poetry, the content of his initial
poems urged people to be compassionate to nature and
animals, which gradually are growing. In the
collection of poems ‘Chimiyon Book™ he mentioned
that he was born again as a true poet [1,228].

The study of Oybek poetry by literary critics is
as diverse and varied as his poetry. Matyakub
Kushjonov carefully studied the work of Oybek, and
it will be right, if we say that he analyzed more the
poetic works of the writer.

If we first consider Oybek's poetry based on the
study of Khomil Yakubov, who analyzed his writings
from the point of view of his time, we should pay

Doi: éros¥ef https://dx.doi.org/10.15863/TAS.2020.02.82.3

attention to the fact that he examined Oybek’s poetry
in the years of his studying at technical secondary
school. Analyzing his poems, the poet says that his
creation reflects a pessimistic spirit and narrow
personal feelings. The following poem illustrates this
idea:

Rangpar bo‘ydoq yigitcha,

Yashardi xayollarning,

Falsafiy shamollarning

Qanotlarida ikki....[7,10]

( Red-faced single man,

With his dreams

Of the philosophical winds

On the wings two...)

Khamil Yakubov asserted that the poems
included in the first collection of Oybek's poems
“Feelings” were also of pessimistic character. Oybek's
poem "Who owns the earth", written in 1925, devoted
to the innovations in the water and land resources,
where he cursed the “owls” plaguing the peasant’s
labour:

Yer ustida oqdi ko‘p gon,

Ko‘p bukchaydi mazlum dehgqon.

Va bir to‘da, boyqushlardi-

Yerda yayrab ganot qoggan [7,12].

(A lot of blood flowing over the earth,

An oppressed peasant was hunching much,

While there was a bunch of owls,
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Who freely straighten the wings.)

From the analyses it is clear that the critic was
unable to express his true thoughts in the poem and
had to express it in such a way. That is, he had to adapt
to the social environment of that time.

In fact, Khamil Yakubov has not been able to
portray the oppressors that have plagued the lives of
the poor peasants, and to say that the owls depict the
riches, who do not appreciate the work of peasants. As
he analyzes this poem, the writer expresses his joy in
welcoming the land allotting to peasants:

Parchalandi u tuzilish,

Yuzin ochdi tekis turmush.

Ezilganlar endi yo‘qdir,

Ustingizda dahshatli musht[7,12].

(That system was broken,

The life became free,

The oppressed no longer exist,

A terrible fist on you.)

As a continuation of our above comments, if
Khamil Yakubov's book were written during the
period of independence, the critic would have
analyzed the fact that the land could be used and that
the farmer was always crushed, and the terrible fist
could tell the truth.

He points out that Oybek had grown up slowly
as a poet. He cites the following: “ The collection of
poems “Feelings of Oybek”, “Melodies of mind”,
“Torture” by Oybek had been published. The poems,
included in these collections, show that the young poet
indefatigably propels forward and strives to the
sunshine”[7,6].

The critic then gave the examples that Oybek
poems acquired the optimistic character, his views on
the life had changed, which was seen in the poems, his
struggle for life determined his position:

Kurashadi ikki to‘lqin,

Qarab turaymi?
Yosh tarixning temir qo’lin-
Ketga buraymi?
Yo’q...bolg’alar, o‘roq safi
ila boraman.
Yong’in, kurash, janglar sari
Ko‘krak ochaman.
(Two waves are fighting,
Will | wait?
The Iron Hand of Young History
Should I turn back?
No...hammer, sickle row
I will go with you.
Fire, fighting, battles,
| open my chest to you.)

His lyrical poetry grows and glorifies peoples’
love for life and free life:

Bir o‘lkaki, tuprog’ida oltin gullaydi,

Bir o‘lkaki, qishlarida shivirlar bahor.

Bir o‘lkaki, sal ko’rmasa, quyosh sog’inar,

Bir o‘lkaki, g’ayratidan asabi chaqgnar.

Baxt toshini chagib, bunda kuch guvillaydi.

(A country that thrives on its soil with gold,

In one country, where spring whispers in winter.

A country that, if does not see a little, will miss
the sun,

A country where the zeal of the lightning flashes.

A power in the striking sound of the stone of
happiness.)

Analyzing the poetry of Oybek, Khamil
Yakubov focuses on the poet’s personality and
mentality, on growing feelings and perceptions, on
occasionally changing social influences, on revealing
the character of a lyric hero. Later, as Oybek’s poetry
becomes sublime, so did the thoughts of the critic.

The development of Oybek studies cannot be
imagined without Naim Karimov. In his opinion, after
Chulpan Oybek revealed that the finger metre had a
great importance towards aruz. He enriched the Uzbek
poetry with musical- rhythmic tones and turned into
the language with delicate ornaments. He revealed the
spiritual world of a lyric hero with so many poetic and
artistic means that it became clear that the poet learnt
not only from Chulpan, but also Pushkin in expressing
a series of lyrical feelings and experiences” [2,6].The
critic sees Oybek’s poetry in colors. The
profoundness, the virginity, brilliance and the
extraordinary elegance of the poetic language have
become the peculiar features of Oybek’s poetry:

Sen g’urubning oltin qo‘llaridasan,

Tabassuming, Quyosh, so’nar ohista.

Dala va girlardan tiniglik uchar,

Suvlar oynasiga shom qora surkar,

Xayolning men sokin cho‘llarida

(You are in the golden hands of the sunset,

Your smile, the Sun is fading slowly.

The tranquility comes from the steeppes and
hills,

The twilight turns dark the mirrors of the waters,

In the quiet desert of my mind.)

In his view, Oybek describes this sunset in fine
paints in the poem. Critics say that Oybek does not
resort to blatant words and colorful paintings, judging
the creation of human images. The critic says that the
poem by Oybek, written in 1931 to his late mother:
"this poem, composed of 14 points, should be called a
poem” [2,6], which is shown in the following lines:

Qahraton qish....Sovugq....Titrar qo‘llaring....

Tutolmas ignani...O‘lik bir kecha

Iliq nafaslari so‘ngan tangacha

Yotgizgach bizlarni, ochib kitobing-

O‘qirding ichingda....

(Cold winter... Cold...Hands shiver with cold...

Needle cannot be held... A dead in the night

Until the warm breaths are fading

After putting us in bed, opening the book

You were reading to yourself...)

He skillfully expressed the mother's portrayal
which is impaossible to depict in the poem due to the
space and time.
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Thus, Oybek was able to depict the symbol of a
mother in one poem. The poem by Oybek
“Remembering the mother” was highly appreciated by
the critic. He claimed that this is a sample of a lyric
epic poem in the style of Oybek. The critic enriches
his views with Khamid Olimjon’s description: “It is
necessary to say that Khalim Olimjon calls his friend
a poet in the prose, and prose writer in the
poetry”[2,8].

The creator of Ferghana School of Literary
Criticism Yuldash Solijonov, a critic of his own words
and style, studied Oybek's works with scrupulosity.
The scientist highly appreciates Oybek's creating
portrait and clear images. He called Oybek an
innovator who took prose to the level of lyrical poetry,
a psychologist who penetrated the heart, the master of
the poetic image that penetrates the delicate strings of
the heart[6].

A.Sabrdinov is one of the scientists who
carefully studied Oybek's creativity. He has done
research work on "Word and image in Oybek poetry".
At the same time, the monographs and manuals
"Studying Oybek's life and creativity in 5th and 9th
grades”, "Studying Oybek's life and creativity in
school”  were  published. “Oybek  Musa
Tashmuhammad's son lived and worked in difficult
times. Naturally, his works have the influence of the
historical period, the socio-political and spiritual
environment of that period. Oybek is not only a great
writer, but his beautiful poetry also occupies a place
in the treasury of Uzbek literature™[5,4] .

He carefully analyzes Oybek's poetic skills. The
scientist considers Oybek's inimitable skill in the use
of specific words. The idea of Oybek’s poetry, word
and portrait, landscape image, role of word in image
representation are analyzed on the examples of the
combination of words and tone. Referring to the
portrait of the girl in the poem "The Victim of Love",
we see that the poet used eyelashes to portray the
beauty of the girl, or in the poem "Mashrab" he used
the artwork to illustrate his appearance, and through
depiction of the appearance we can also see the scenes
of that period.

Sochlari patila, ko‘zlari maxmur,

Ko‘zlarda sachraydi qora, kuchli nur.

Saraton quyoshi, gish izg’irini

Ishlamish yuzlarning ma’no, sirini..

Davlati-qalb she’ri va eski tanbur.

Kulohdan toshardi jingalak sochi,

Mag’rur va ko‘rkamdi har qachon boshi.

Tashir ham qish, ham yoz bir qo’sqi pustin,

(Unda qolmagandir yamogsiz o’rin)

Belida kattakon bir nosqovog’i[5,10].

(The hair is shaggy, eyes are bulging,

Black, strong light scattering in the eyes.

Summer sun, winter storm

Making the secret and sense of the faces.

The state is the poetry of the heart and the old
tanbur.

Curly hair beside the ears,

Proud and beautiful is head.

Winters and summers in one coat,

(Not a place for patches there)

And a large tobacco pouch on the waist.)

The scientist claims that through the image of
Mashrab he is referring to his wandering life and the
fact that he can walk on the thorns as on the weeds.
Analyzing the Oybek's poetry, he says that the poetry
of the 30s is more of a psychological character, and
that of the 60s is more devoted to external events.
Akbarali Sabirdinov says that impressiveness in
Oybek's poetry has grown and can provide with the
national charm[4]. The scientist’s dissertation for the
degree of Candidate of Philology "Word and image in
Oybek's poetry,” also contains an inexhaustible
features, which were not analyzed before. In the
dissertation the structure of his poems, thoughts,
feelings and music in Oybek's poetry, national and
artistic features are revealed.

Ulugbek Khamdam, a brilliant representative of
the literature of the independence period, is also one
of the authors who contributed to the Oybek Studies
School. In 1997 he conducted a research on the topic
"The problem of pure lyricism in Uzbek poetry of 30s"
(on the example of Oybek poetry). The researcher
Bakhtiyor Nazarov asserted that the critical works by
Naim Karimov, Ozod Sharafiddinov and Ibrahim
Gafurov revealed the matter of the “pure lyrics” not so
profoundly and aimed at uncovering the essence and
meaning of "pure lyricism™ in Oybek's poetry.

The scientific novelty of the research is also the
fact that Oybek's "pure lyric" was specifically studied.
The aim is to observe Oybek’s poetry of 30s as an
aesthetic phenomenon rather than as a work of social
influence. At the same time, the researcher's
conclusion that the poetry cannot be completely free
from social life is true. According to the researcher,
poetry always brings joy and sadness. The result of the
feelings can be ended in full satisfaction. “This poem
begins with sorrow and ends in grief. However, from
the wild rocks a basket of white flowers can grow™:

Tog’lar havosining feruzasidan

Mayin tovlanadi butun niholi

Vahshiy qoyalarning ajib ijodi:

Yuksakda rags etar bir tup na’matak,

Quyoshga bir savat gul tutib xursand!

From the turquoise of the mountain air

Softly the sprout displays with colours

Amazing creature of the wild cliffs:

A brier is dancing on high,

Happy to hold a basket of flowers to the Sun!

The poet is, in fact, a rare work of the world, like
a brier. He was also born on a rocky crag, suffering
from pain...... finally he gave a basket of white
flowers to the Sun as if giving the bunch of delicate
feelings to the world” [3].

The researcher takes a new approach to the
analysis of Oybek's poem "Brier rose" and shows
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himself as a brier rose. And the white flower is the
creation of a stone. He thinks the beauty of the flower
was due to the atrocities of the rock. What a beautiful
analysis...

In our opinion, “Brier rose" is the best example
of Oybek's poetry. It is our duty to seek beauty only
from this poem. Not objecting to the above mentioned
Ulugbek Khamdam's comments, "This poem begins
with sorrow and ends in grief” we are giving our own
analyses:

Nafis chayqaladi bir tup na’matak

Yuksakda, shamolning belanchagida.

Quyoshga ko‘tarib bir savat oq gul,

Vigor-la o‘shshaygan qoya labida.

(A delicate shake of a brier rose

On the high, in the swing of the wind.

A basket of white flowers in the sun,

On the lips of the rock, drooping.)

The brier rose is a wild thorny bush. The wind is
also cold. Nevertheless, the poet begins the poem in a
positive mood through the description of the swinging
brier rose. In order to provide the wind with the
positive quality the poet put the cradle sacred for our
mothers, associating a brier rose in the swing of the
wind with swinging cradle. Though situated on a rock
surrounded by dignity, it is not satisfied with it and
strives for greater heights, that is, gift her beauty to the
sun. It is the eternal complexity and tenderness of the
human heart.

Nafis chayqaladi bir tup na’matak..

Mayin ragsiga hech qonigmas ko‘ngil,

Vahshiy toshlarga ham u berar fusun.

So‘nmaydi yuzida yorqin tabassum,

(Delicately is shaking a bush...

Not satisfying with the soft dance,

And it gives the fowls to the wild stones.

With a smile on its face,)

He describes the bush in such a way that even the
most sensitive creature cannot be satisfied with its
dance. Though the hard stones under the feet, the face
kept smiling. In this case, we can say that the poet
points to the idea that we should not break the people’s
heart.

Yonoqlarni tutib oltin bo‘sa-chun

Quyoshga tutadi bir savat og gul!
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Poyida yig’laydi kumush qor yum-yum.

Nafis chayqaladi bir tup na’matak....

Giving the golden kiss on the cheeks

A basket of white flowers to the Sun!

Silver snow is crying at the feet.

Delicately is shaking the brier.

The human heart always seeks for good, when it
holds its cheeks like gold in the sun, holds his tender
feelings above the human, when a basket of white
flowers is given to the Sun, in order to please the
people there are a thousand of people.

Shamol injularni separ chashmadak,

Boshida bir savat oq yulduz-chechak,

Nozik salomlari nagadar ma’sum!

Tog’lar havosining feruzasidan

(The wind is spreading the pearls as the flowers,

A basket of white stars on the head,

How delicate greetings are!

From the turquoise of the mountain air.)

The wind scatters the pearls, as a drop of water,
with a basket of white star-shaped flowers, the human
tries to nourish from the beauty of nature. The delicate
greetings are the wonders of nature.

The displaying with different colours of the
sprout is a man's value to the creatures of the world, a
wonderful creation of the wild cliffs is the
appreciation of human power and self-awareness,
dancing high and with the joy of flowering in the sun.
The poem is perfectly finished with a glimpse of the
superiority of the human heart, and the beauty of the
victory is not lost.

In the results of the dissertation of Ulugbek
Khamdam the 30 years of Oybek’s poetry can be
called art, while in the poetry after 40s the social spirit
prevails. The first reason of the impressiveness of
Oybek’s poetry is the description of the scenes of the
nature; while the second reason is that that the other
creators could not freely create the works on different
themes.

Oybek’s poetry is one ocean; the critics’
analyses are on the shores of the ocean. As deep and
enigmatic the ocean bottom is, so is Oybek’s
creativity. We believe that the new generation of
researchers will find a way to uncover the mysteries
of the ocean.

3. Khamdam, U. (1997). “30-yillar O’zbek
sheriyatida sof lirika muammosi”. Dissertation
for Candidate of Sciences, p.56.

4. Sabrdinov, A. (2016). “Oybek ijodining
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cmesus TUOOKAUHOM 8 couemanuu ¢ 2uopoxiopudom mopguna 8 0ose 0,07-0,08 me, xomopas obecneuugaem
XOPOULyIo ananvees3uto U CmaduibHOCMb 2eMOOUHAMUKY NPU A0EKEAMHOM CAMOCHOAMENbHOM ObIXAHUY DOIbHO20 80
8pema onepayuu 3a cyem cyOAPAXHOUOATIbHO20 KOMNOHEHMA, a MAaKxHce CmabuibHoe medeHue pPaHHezo
NOC1eoNnepayuoOHHO20 Nepuooda ¢ A0eK8AMHbIM AHANLLEMULECKUM KOMNOHEHMOM 34 CYenl MECHHO020 aHEeCMemuKa 6
KOMOUHAYUYU ¢ HAPKOMUYECKUM AHATTbeMUKOM.

Knrwouesvie cnoea: Cnunanvhas amecmesusi, amanee3us, HudiCHole KoHeunocmu, obaracmu maza, MBJI y
NOMACHLIUX, MPABMAMUYecKue opmoneouyeckue onepayuil.

BBenenue cepaecuHo-cocyaucroir  cucremel:  MBC  (18),
B nocnenHee Bpems pacIIUpSIOTCS MOKa3aHUs aTepPOCKICPOTHUECKHUI KapHOCKIIepo3,
ULt OIIEPaTUBHbBIX BMEIIIATEIbCTB y nocTUHGAPKTHBIA KapAnockiepo3 (8), HapylIeHus

TpaBMarosiornyeckux OonbHbIX (TB) B panHem
MTOCTIIOKOBOM Tiepuoze. B dacTHOCTH, ycTpaHeHHe
(QDYHKIIMOHUPYIONMIMX ~ OYaroB  IAaTOJIOTHYECKOTrO
mporiecca MyTeM OCTEOCHHTEe3a KOCTEH W JpyTux
XUPYPTHYCCKUX ormeparui CTAHOBHTCS
HEOOXOTUMBIM yCIIOBHEM, OIPEISISIIONIAM  yCIeX
JATBHEHINEro JICYCHUS TpaBMaTHUECKOW OoiesHu. B
MepBbI€  CYTKH TIOCIE  OMEpaluy  MaIlMeHTHI
WCTBITBIBAIOT HWHTCHCUBHBIN OOIIEBOW  CHHAPOM,
COMPOBOXKIAIOIIHICS SMOLMOHAILHLIM  JIUC-
KOM(OPTOM, TeMOANHAMHYECKIMH ¥ PECTIHPATOPHBI-
mu HapyumeHusmu [5, 10, 11]. B cBs3u ¢ 3tEM
aJIcKBaTHOCTh paHHETO MOCIICOTIEPAIIOHHOTO
00e300MBaHNs CBS3BIBAIOT CO CHIDKEHHEM OOIIEr0
YHClia OCIOXKHEHHUM, KaKk B paHHEM, TaK U B MMO3HEM
MOCTICONIEPAITIOHHOM TIEPHOJIC.

Ipu HEKOTOPBIX 00CTOATENLCTBAX,
XapakTepHBIX  UII  OKCTPEHHOTO  KOHTHHTEHTA
OOJILHBIX 3HAYUTEIILHO MTOBEIIIAETCS pHUCK
OCIIO)KHEHHI aHECTE3WH, KOTOPBIH Jake MOXKET
MPEBHIIaTh AHECTE3MOJIOTHMUCCKUIA PHCK CaMOM
onepanuu [4,9,12]. TlosToMy B TOCIEAHUE TOJBI
aHECTE3HOJIOTHUH TIPU OTIepalrix Ha OpraHax Mayoro
Ta3a M HIKHUX KOHEYHOCTSX OTHAIOT MPEANOYTCHUE
pernonapHoii anectesnu [2,7, 3, 14]. Bo3amoxxHOCTH

COBPEMEHHOM  aHECTE3MOJIOTHH, TEXHUYECKOE U
MEIMKaMEHTO3HOE oOecrieueHue,
COBEpIICHCTBOBAHHE COBPEMEHHOH perHoHapHOM

anHecre3nn (PA) mo3BoistroT B TOW MM MHOM Mepe
perirathb 3tH ipobiemsr Th [13].

Lenn: cpaBHUTEIbHAS OICHKA METOIOB OOIIICH
1 PETHOHAPHOM aHECTE3MH IIPH OIEPAIUSX 110 TIOBOLY
TpaBM 00JACTH Ta3a U HIHKHUX KOHCUHOCTCH.

MarepuaJjbl 1 METOBI.

UccnenoBanus BeimonHsumck y 101 6ompHOTO,
HaxOJUBIIMXCA B OTAETICHUH TpaBMarosoruun Ad
PHIIDMII B mepuox ¢ 2008 mo 2015r. BompHBEIM
MPOBOJMIINCH TPaBMAaTOJIOTHMUECKUE  OIMepaluu B
00acTH Taza ¥ HIHKHAX KOHEYHOCTEH.

Cpenu  ONCpUPOBAHHBIX MPeoOIamaid  JIUIA
MOXKHJIOTO U CTapyeckoro Bozpacta (ot 61 roma mgo 78
netr — 54,9%, Bo3pacTHasa rpymma or 36 mo 60 ser
cocraBmia 40,7%). IlanneHTH! MONOAOTO BO3pacTa
(ot 21 roma mo 35 mer) BcTpewanuch Bcero B 4,4%
CilyyaeB OT OOLIEero yucia.

bonpmmHCTBO NaUCHTOB UMeITI
CONYTCTBYIONIYIO ~ COMAaTHYECKyI0  IaTOJIOTHIO.
Hambonee  wacto  BcTpedasmch — 3abo0sieBaHHA

puT™Ma y
13 GONBHBIX, THIIEPTOHWYECKass Oone3Hb y 45

OonpHBIX. 17 4YenmoBeKk cTpajgadyd XpPOHHYECKUMHU
O0OCTPYKTHBHBIMH 3a00JIeBaHUAMU JIETKAX:
OpOHXMATBFHON aCTMOM, IMpU3EMOH,

ITHEBMOCKJIEPO30M. Y HEKOTOPHIX MAallEHTOB ObLIa U
Takas NaTOJOTrUsl, KaK OXXUPEHHE, PEeBMAaTOUIHBIN
MOJINAPTPUT, CaxapHbIi TuabeT, aHeMUsl.

Bce nauuenTtsl B npeaonepanuoHHOM IEpUOe
ObuTH 00CIIEZIOBaHBI W YCJIOBHO pa3JcicHbl Ha 4

TPYIIIBL
B 1-rpynme (27 OoJIbHBIX) WCIIOJIB30BAIN
MHOTOKOMIIOHEHTHYIO SHJOTpAaXealbHyI0

aHEeCTe3WI0: WHIAYKIHS (eHTaHWI, OapOWTypaThl B
OOILENPUHATHIX PacueTHBIX J03aXx. [lomiepxkanue
anecresnu: cenykceH — 0,3—0,6 mr/kr (10—20 mr),
denrannn — 4—o6 mxr/kr (0,005% ot 10 g0 16 mi),
aporepuaon (0,25% ot 6 mo 13 mu), keramun 1—3
Mmr/kr (100—150 wmr). MHOIUIEIHIO OCYIIECTBIISIIH
apayasom 0,06—0,1 wmr/kr (ot 6 go 10 wr).
Bentnmsinuio nposoammm cMmecsio 02:N20 = 1:2. Tlo
OKOHYaHUU OIEPaTHBHOTO BMELIaTeNILCTBA
MPOBOAWIN  BEHTWIALMIO JO  BOCCTAHOBJICHHSA
CaMOCTOSITEJILHOTO aJICKBATHOTO JIbIXaHUS W IIpO-
Oyxnmenmss. C  [enpl0  TOCIIEONEPAHOHHOTO
00e3007MBaHUsl  TAapEeHTEepalbHO  BBOAWIH 2%
npomenon - 20 mr, keronan - 30 mr, 1% aumenpor -
10 mr, cenykceH - 10 mr.

IMarentsr 2-it rpynmel (16 ©0mbHBIX) OBLIH
OTIEPUPOBAHBI B YCIOBHAX 3IUAYPaTbHON aHECTE3NH
(MyHKUHMs 3NUAYPATLHOTO IPOCTPAHCTBA HA YPOBHE
Luy-Lm, Liv-Lv, omHOpazoBsiMu Habopamu "Portex"
G18 ¢ mocienyronield KaTeTepU3alUue AUy Pab-
HOT'O IIPOCTPAHCTBA B KPAHUAJILHOM HallpaBlIeHUH Ha
4 cm). Tecr-mo3a — 2% mumokana — 5 vt (100 mr).
B kadecTBe OCHOBHOrO aHECTETHKA HCIIOJIb30BAIH
amMHIHbIe aHecTeTHKH: OynuBakauH 0,5% pacTBop B
mo3ze 100 mr. B paHHeM mocieoneparioHHOM
nepuose 00e300MBaHNe IOCTHTAJIOCH
SNUAypalbHEIM BBeleHHeM 5 mi (25 mr) 0,5% pac-
TBOpa OynMBaKanHa 4yepe3 KaTeTep.

Manmenrtam 3-it  rpynmsl (36 GONBHBIX)
OIEpaTHBHOE BMEIIATENbLCTBO OBLIO BBHINOJHEHO B
YCIIOBUSIX cybapaxHOHJaIbHOM AHECTE3HH.
JIroM0asbHYO ITyHKIUIO BBIMOJIHSUIN Ha YpoBHE Ly -
Liv wurmoir "Portex" G-22-25. WuaTpaTekambHO
ucnons3zoBanu 0,5% OynuBakawH CHUHANBHBIA —
3—4 ma (15—20 wmr). AnexBaTHBIA CHHHAIBHBIH
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Omox pasBuBanicsi uepes 5—8 mmH. C Henpio 1 — cnabas Oomp mTpH OBWKEHUH, B TIIOKOE
00e3007MBaHUsl B TOCIICONEPALIMOHHOM TIEPHOJIE OTCYTCTBYET; 2 Oama — yMmepeHHas Oojb NpH
MMPUMEHAIN METOAUKH IMAPECHTCPATBbHOIO BBEIACHUSA JABHXXCHUAX, cinabas B IIOKO€, 3 Oamna — cuiIbHas

HapKOTHYECKUX AaHAJBIeTHKOB B KOMOWHAIIMH C
HIIBC, AHTUTUCTAMUHHBIMHU, CEIaTUBHBIMU
npenaparamu (2% mnpomenon — 1 mm (20 wmr),
keropon — 30 mr, 1% aumeapon — 1 mia (10 mr),
cemykceH — 10 mr).

B 4-10 rpynmy (22 GoJBbHBIX) BOLIIM MAIUCHTHI,
ONEPUPOBAHHBIE B YCIOBUSIX  CIIMHAJIBHOW aHe-
CTE3MH, - JINJIOKAUH B COYETAHUU C THIPOXJIOPHUIOM
moppuna B mgose 0,07-0,08Mmr, (HAPKOTHYCCKHI
aHaJIBIeTHK c LIEJIBIO MTOTEHIUPOBAHMS
aHaJIbreTH4ecKoro 3(¢peKra MECTHOTO aHECTETHKA).

I[Ipu HEOOXOAMMOCTH ¥ TMOTpeOHOCTH B
JIONIOJTHUTEBHBIX CpeNCcTBaX [yl 00e300IMBaHus
UCTIONIb30BANIM TIPETIAPaThI Ul CEJALUH y MAllNEeHTOB
(2—4-s TPyTIIBI). A IeKBaTHOCTB
WHTPAOINEPA[IOHHOW  aHEeCTe3MH  OLCHUBAIH C
MIOMOIIBI0O KOMIUIEKCa KIMHHYECKUX KPUTEPHEB H
MOHHUTOpHUHTA CUCTOJINYECKOTO (Acwucr),
muacronmaeckoro (Ammacrt), cpemnero (Alcp)
apTepHaJIbHOTO JABJICHUS, 10 U3MEHEHHIO 4aCTOTHI
cepaeunsix cokpamieanit (UCC), myIpCOKCUMETpHS
(Sp0O3), TepmomeTpHn.

Bce OonbHBIE mMOcie omepanyu MOCTYNald B
OTZEJIEHUE IIOCICONEPANNOHHON peaHnManuu |
HaxXoqWJIMCh 1104 JWMHAMHUYCCKUM MOHUTOPUHIOM.
OneHky  cocrosHHsI ~ OOJNBHBIX M KadecTBa
MOCJICONEPAUOHHOTO 00e3001MBaHus
OCYIIECTBIISUIN C TIOMOIIBIO KOMIUIEKCA KIIMHUYECKUX
KPUTEpHEB W MOHHUTOPHHIA YPOBHS CO3HAHUS.
YpoBeHb cepanyy OLEHHBAIM MO IIKaIE Ceaaluu

Ramsay: | ypoBeHb — TAaIWeHT B3BOJHOBAH,
HereprienuB; |l ypoBeHb — mamueHT OOIPCTBYET,
CIIOKOCH, OPHEHTHPOBAH, COTPYOHUYAET ¢ Bpadom; |11
YpOBEHb — TAIMEHT B CO3HAHHM, HO pearupyer
TONPKO Ha KoMaHnel; |V ypoBeHP — MaIMeHT
JpeMJIeT, HO pearupyeT Ha HIPUKOCHOBEHHE WIIU
IpOMKHHA 3BYK; V ypoBeHb — OOJBHOH CIIHT,

MEIUICHHO U BSUIO pearupyer Ha TaKTUIIbHbIC
CTHMYJIbI WJIM TPOMKHIT 3BYK; VI ypoBeHb — CIIUT U
HEe pearupyer Ha pazapaxurenn. O0 HHTCHCUBHOCTH
TIOCIICONepalMOHHON 00NM B JAWHAMUKE CYJIHIH 10
nikasie Bepoanbubix oreHok (ILBO): 0 — 6onu Her;

00JIb IpH IBMKCHUH, YMEPECHHAS B TIOKOE; 4 Oaymra —
HecTepuMast 6016 [6].

Bcee BEITIICTICPCUHUCICHHBIC TTOKa3aTeIn
¢ukcupoBanuch HakanyHe onepauuu (I sram), BO
Bpemst anectesun (Il stam), B Havame omepanuu (111
JTam), BO BpEMs BBIOJHCHHS OCHOBHOTO JTara
ormepauuu (IV sram), mo okoHuanmu omepamuu (V
JTar).

Pe3ynbTarsl HCcIeI0BaHMIt " UX
od0cy:xxnenne. Meroq oOmed aHecTe3nnm Kak
AHECTE3MOJIOTHYECKOe  ocodue  OoNbHBIM  1-i
TPYHIB  TPUMCHSIIN B TeX CIyd4asx, Korja
MPOBOTHUKOBBIC METOJBI OBLIM IPOTHBOIOKA3aHBI.
OnacHOCTH U OCJIOKHEHUA o01iell anecresuu ¢ UBJI
y MalMEHTOB IOXHUJIOrO M CTap4yecKoro Bo3pacTa
OGH_ICI/I?,BCCTHLI U OrpaHUYMBarOT BO3MOXHOCTHU
BEIOOpA JaHHOTO METONAa AHECTE3WH Yy IallCHTOB
CTapIIMX BO3PACTHBIX TPYHI ¥ COMATHYCCKH
OTSATOIIEHHBIX MMaIEHTOB. B TabuIe 1
MPEJICTAaBJICHEI TOKA3aTEe)IM TEMOMHAMUKY Ha JTaIax
OMEpPaTHBHOTO BMeEIIATeNbCTBA y OONBHBIX 1-#
rpynmel. Y TaOHWeHTOB OTMEYanach OTHOCHTEIBHO
cTabWwibHAs TEMOJWHAMHUKA 10 OCHOBHOI'O JTara
ormepanui. OgHAKO B OCHOBHOM JTalle OMEpaIdH
HAOJIONANOCh ~ CTAaTUCTUYECCKH  3HAYMMOE, 10
CPaBHEHHIO C HCXOJHBIM COCTOSHHEM, CHIDKEHHE
Allcucr co 141£3,41 nmo 92+4,24 MM pr. CT. U
ypexxenne YCC ¢ 82+3,43 mo 68+3,13 B | MUH BIJIOTH
JI0O OKOHYaHUs omeparuu. V3MeHeHHs B CTOPOHY
VIIyYIICHUS CaTypaliy KUCIOPO/ia HE HOCHIIH JTOCTO-
BEPHOTO XapakTepa. [JaBHBIMH HEIOCTATKAMH
o0meii aHecre3sun y OOJIBHBIX JTOW KaTeropuu
SBIISIIOTCS: 3HAYNTEIHHOE YTHETCHNE TeMOIMHAMUKHI
U BBIpQXCHHBIA OoOJeBOW cHHApPOM Ha (oHe
MTOCTHAPKO3HON ceanmn B paHHEM
MOCTICONICPAIIIOHHOM  TIEPHOJIE. Kynuposanue
BBIPOKEHHOTO 0OJIEBOTO CHHJIPOMA OCYILECTBIISIIOCHh
BBEJICHHEM  HAPKOTHYCCKHX  AHAJIBICTHKOB M
npenaparoB  JOPYrux TCpymm, YTO  TPeOOBaIO
00513aTeIbHOTO MOHUTOPHHTA JIBIXaHUSA "
TEeMOJIMHAMUKH.

Tao6auna 1. [Toxa3aTenn reMOAMHAMUKH Ha 3Tanax 3HA0TPaxeajJbHON aHecTe3WN y NAlMeHTOB 1-i

rpynnsl (M+m).

IToxazaTenn | aTan Il sTan 111 sTan IV sran V sTan
Allcuct 141 +£3,41 132+3,23 124+3,11 924+4,24" 97+3,42"
MM.PT.CT
Allnnac 89+2,62 72+2,21 73+2,24 5942.35" 5442.13"
MM.PT.CT
Allcp. 104+3,33 92+3,21 90+£3,15 70+3,25" 68+2,75"
MM.PT.CT
YUCC yn/mun 82+3,43 76+2,32 72+3,65 6843,13" 6342,14"
SpO, 94+1,63 96+0,81 96=+0,72 96+0,84 96+0,42
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YA dmun 140,12 13+0,41 13+0,92 12+0,53 14+0,32
O6ém 3,1504311
BHYTPUBEHHOMN
UHQY3UH, MIT
KpPOBOLOTEPS. 15544,12
Juypes,mi/a 4244,12
IIpumeuanue. - p < 0,05 no cpasnenuio ¢ UCXOOHBIMU NOKAZAMENAMU.
VY mauueHTOB 2-H TpyMIBI, ONEPUPOBAHHBIX B B pe3yJbTare BBEICHUA IIpernapaToB

YCIIOBUSIX SMUAYpPAIBHON OioKanmsl, yepe3 5-7 MHH
MOSIBJISIIOCH 00Iee 0ecroKoiCcTBO, BO30y)aeHue. B
CBSI3M C OTUM  BO3HHKIA  HEOOXOIWMOCTH
BHYTPHUBEHHOTO JI00aBJIECHUS KEeTaMHUHA, ()eHTaHMIIA,
nopmukyMa. Ha (hoHE HOMOTHHUTENHFHOTO BBEACHUS
npenaparoB  Juis aHeCTe3WH  HaOJIIONANUCh
CTaTHCTUYECKU JOCTOBEPHBIE HU3MEHEHHUS
TeMOJMHAMUKH C TEHJCHIMEH K OTHOCHTEIBHOM
TMIIOTEH3MH Ha BCEX ATanax OIepaliH.

LEHTPAIBHOTO JICHCTBUS M yIiIyOJIeHUS aHeCTe3UH y
2 TManUeHToB  CTapuled  BO3PacTHOM  IpymNIbl
pasBWINCh  HAapyIICHHs  AbIXaHUS,  KOTOpBIE
NoTpeOOBaIM HMHTYOAllMM Tpaxem M MpPOBEACHHS
NBJI. K KOHLly MHTpaonepalyoHHOrO Iepuoaa
TUTIOTCH3MsI CTaHOBWJIACH BEIpaXCHHOU (Tadm. 2).
W3menenus TeMOJUHAMUKHU KyNUpOBaIx
YBEIMUYCHUEM CKOPOCTH HH(Y3MOHHOW Tepamuu M
BBE/ICHHS Ba30KOHCTPUKTOPOB.

Taoaunua 2. IlokazaTeJid reMOAMHAMUKH HA 3Tanax 3m»mypam>ﬂoi'l AHECTE3UH y MAllUEHTOB 2-ii

rpynnsl (M=m).

ITokazarenn | sTan Il aTan 111 sran IV stan V sran
Alcuct MM.T.CT 144 £3,24 12343,32" 12443,36" 10443,46" 87+3,72"
Allac MM.pT.CT 87+2,42 70+1,84" 714237 5542,26" 48+2.31"
AJlcp. MM.pT.CT 106+3,81 87+3,05" 88+3,82" 7143,79" 6143,49"

YCC yn/mun 82+3,74 7143,42" 68+2,63" 7642,85" 64+2,62"

SpO, 94+1,12 96+0,73 96+0,92 94+1,34 96+0,83
Y dmuH 14+0,43 15+0,16 12+1,21 11+0,31 1140,93
O6BéM
BHYTPUBEHHOU 3,900+194
UH(Y3UH, MIT
KpOBOIIOTEPS 112+4,12
Jluypes,miu/a 46+4,23

Ipumeuanue. -"p < 0,05 no cpaguenuIo ¢ UCXOOHBIMU NOKAZAMETAMU.

Hapacraromass runorensus dyepes 6-8 u
NPUMEHEHHS CEIATHBHBIX IIPEIapaToB U aHaJbIeTH-
KOB Takke TpeboBaja  yBENHMYCHUs oObeMa

UH(Y3UOHHO-TpaHCPy3HOHHONH Tepanuu. Y YacTH
OONBHBIX HAOMIOAANHCH SABICHHUA TUCKOM(OpTa H
JUCIICIICUM.

VY Bcex OOmpHBIX 3-i TPyHIIBI HAa BCEX dTammax
olepaly  COXpaHsJICAd aJeKBAaTHBI  CEHCOpPHO-
MOTOPHBIN OJI0K, HE TPeOOBABIINIT JOTTOTHUTEILHOTO
BBEICHUS  AHAIBICTUKOB. [ eMoguHamMHyecKue
Hoka3arenu OBbUIM  JOCTaTOYHO  CTaOMJIBHBIMH,

JbIXaTeJbHBIX HapylieHuid He HaOmogaitock. C
1eNbi0 obecredeHnss KoM(popTa MPOBOIIIIN CEIAIHIO
JOPMUKYMOM, OOHmIMH  pacxoj KOTOpPOro  HeE
IIpeBhIIIaN 5 Mr 3a onepauuto. THTpaonepanuoHHbIi
MEPHOA MPOTEKal IPH OTHOCUTENBHO CTaOMIBHBIX
Moka3aTesiX TeMOJMHAMUKH, HO TaK ke, Kak W B
JIpYTHX TpyNIax, HabIoJaaich 3HAYNMOE CHIDKECHNE
nokaszaresnel apTepHaIbHOrO JAaBJICHUS U ypeKeHHE
YacTOTHl CEPACYHBIX COKPAIIEHWH W Opagukapaus
(Tabm. 3).
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Ta6auna 3. [Toka3aTenn reMOAMHAMUKH HA 3TANaX CHUHAJIbHON aHecTe3UH Y NallMeHTOB 3-if rpynmsl

(M=£m).
TToka3zarenn [ 1 ] v Vv
Allcucr 139 125+3,25 122+2,43* 118+3,38" 81+3,83"
MM.PT.CT +3,21
Al 823,62 742,27 67+3,82" 68+2,77 56+2,64"
MM.PT.CT
Allep. 1012,89 9142,68 85+3,12" 8442,36" 64+2,64"
MM.pT.CT
YCC yn/mun 78+3.44 71+3,34 68+3,24" 68+3,35" 59+3,31
SpO: 94+0,16 960,37 96+0,21 960,62 95+0,16
Y[JImun 14+0,28 16+0,65 14+0,41 13+0,74 16+0,37
O06ém
BHYTPUBEHHOM 3,600+240
HHQY3UH, MIT
KpOBOIIOTEPS 116+11
Jdumypes,mi/qa 4343,66

*
Ipumeuanue. - "p < 0,05 no cpasHenuro ¢ UCXOOHLIMU NOKAZAMENAMU.

AmHanbresus npu MIPUMEHEHUN
cy0apaxHOMIAJIBHOW aHECTe3MHM Ha BCEX JTamax
orepanuy OblIa JOCTATOYHOH, HO IOCIE ONEpaliy
0oJsieBOH CHHIPOM y OOJBHBIX 3TOM TPYNIbI ObLI
BBIP2)KCHHBIM. JIeueHne OCyIEeCTBIAIOCh TOYHO TaK
xKe, Kak U B 1- rpynme, — HapKOTHYECKUMH U
HEHAPKOTUYECKUMU aHAIIbIreTHKaMU B
o0IenpuHATEIX  g03ax. (OO0ecnednTh aJIeKBaTHYIO
MTOCTICONIEPAIIOHHYIO aHAJIBI'€3HI0 OBIJIO JOCTATOYHO
CII0>KHO.

[Tanmentam 4-it CPYIIIbI MIPOBOAWIIA
CIMHAIBHYIO aHECTE3UIO JIUJOKaUuHOM B COYETAHUHM C
runpoxjopuaom Mopdpuaa B jgose 0,07-0,08 wmr
(HapKOTHYECKUI aHAIBI€THK C LEJNbI0 MOTCHIPOBA-
HUSL ~ aHaJubreTH4eckoro  3¢d¢exra  MECTHOro
aHecTeTHka). [Ipym 3TOM CHHHANBHBIA KOMIIOHEHT
IpeJHa3HavYalcs Uil HHTPAONEepaliOHHOI O IEPHOa,
a HAapKOTUYECKUI aHaJITe€TUK - I

MOCJIeONepallMOHHON aHanbre3suu. B nanHoii rpynne
He HaOIMIONAIOCh TEXHHYECKUX TPYAHOCTEH B
npoBeaeHNN Metona. CIMHABHBIN OJIOK pa3BHBAJICS
U TpOTeKaT MOJ00HO TOMY, YTO HMeENI MECTO Yy
ManMeHToB  3-  rpymmbel, He — TpeboBaioch
MOTCHI[MPOBAHUS, C IIETbI0 CO37aHus KoMm(opTa
OOJIEHBIM Ha MHTPAOTIEPAIIOHHOM 3TaIle IPOBOAMIH
JUIIb BHYTPUBEHHYIO TOBEPXHOCTHYIO CENAIUI0
JIOPMHUKYMOM, Pacxoja KOTOPOTO HE MPEBHIIIAT 5 MT.
I'emonunamudeckue MOKa3aTein TaKKe
xapakTepu3oBanuck cHmxkeHueM AJl u  UCC,
OCTaBasiCh CTAOMIFHBIMU B TEUCHUE BCEH Omeparyn
(tabn. 4). CraOWIbHOCTH TIEMOJMHAMUYECKUX
moKazareien MTO3BOJIHIIA CHI3HUTH 00BeM
WHTPAOIICPAIUOHHON  WH(Y3MOHHOM TeparuH,
HCKITIOYUTP U3 €€ COCTaBa KOJUIOHIBI.

Taoauna 4. [Toxa3aTenn reMOAMHAMHKH Ha 3Tanax CNUHAJIbHON aHecTe3MH MOPGUHOM NAUEHTOB 4-H
rpynnsl (M+m).

Ioxa3arens | I I v V
Alcuct MM.PT.CT 152 +3,84 133+3,82" 122+3,34* 12141,23" 122+2,35"
AJlanac MM.pPT.CT 8843,73 7343,84" 6443,64" 6243,55" 66+3,14"

AJlcp. MM.pT.CT 109+3,24 9343,31" 83+3,95" 81+2,35" 84+3,24"
YCC y/muH 8143,95 78+3,22 7343,61" 7143,42" 724+2,56"
Spo; 94+1,52 960,87 9740,63" 97+0,52" 97+0,63"
Y dmuH 14+0,38 140,25 14+0,32 140,16 13+0,34
KIIP: pH 7,39 7,42
pCO, 38 37
pO2 82 84
O0&M BHYTpHUBEHHOU 1,.8204117
nHPY3UH, MIT
KpOBOINOTEPSI 111£12
Junypes,mi/a 444297

Hpumeuanue. -"p < 0,05 no cpasuenuIo ¢ UCXOOHBIMU NOKASAMENAMU.
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3apeKOMEH/IOBANI ceOsi METOMA, WCIONB30BAaHHEIA Yy
mareHToB 4-if rpymmel (tabdn. 5). OmHOKpaTHOE
BBEJCHHE  JIMJOKaWHa (2MI/KT) B COYCTaHUHM C
mopduHom (0,07-0,08 mr) obecrieunBano ObICTPO

Heixanne u Sp0, ObUIM aIeKBAaTHBIMH, MAIUCHTHI
npeObIBaIK B MOBEPXHOCTHOM cemamnuu (ypoBens |l),
B COCTOSIHUH SMOIIMOHAIBHOTO MTOKOS M KOM(opTa.

Ta6auna 5. [lokazaTe/u reMOAMHAMUKHY B PAHHEM MoOcJeoNepaniuoHHoM nepuoae (M+m)

[TokazaTenn 2-s Tpymma 3-1 rpymma 4-s rpymima
AJlcyct MM.T.CT 102 £3,72 98 +3,62" 119 £33,84
Allnpac MM.pPT.CT 55+2,85 58+2,56 83+2,22

A/Jlcp. MM.pT.CT 703,25 713,05 95+3,83
YCC y/mun 7843,94 90+4,82" 64+3,62
Y Imue 14+2,36 1343,23 13+2,64
SpO, 94+1,32 92+1,81 94+1,61
CreneHs cenanuu 1 v 1
1-2paza
AHECTETUK
KpartHocTh BBEnCHUS 2-3 paza
yepes OJTHOKPATHO
aHaJbreTHKa . | BHYTPUMBIILIEYHO
AMUAYPATBHBIT
KaTterep
IBO, 6amst 1-2 2-3 0-1

Ipumeuanue:

* p < 0,05 no cpasnenuio co 2-ii 2pynnoi,

™ p < 0,05 no cpasuenuio ¢ 3-ii 2pynnoii

[IpoBeneHHbIE WCCIEAOBaHUS TIOKAa3alH, 4TO
KOMOMHUpPOBaHHas oOrmas aHecTe3us HE
obecrieunBaeT CTAOWJIBHOCTH T'€MOJMHAMHUKH BO
BpeMs Olepaluy, OCOOEHHO B MOMEHT OCHOBHOT'O
srama omneparuu. OOmas aHecTe3us] OTHOCHTEIBHO
NPOTUBOIIOKAa3aHa  OONBHBIM  C  BBIPOKECHHOM
CONYTCTBYIOIIEW NATOJIOTHEN CEPACYHO-COCYAUCTON
W JIBIXaTeNbHOM CHUCTEM, UMEET TaKue HEJOCTATKH B
paHHEM  IIOCJICONEpPAlMOHHOM  MepHoje,  Kak
MTOCTICHAPKO3HAS ICTIPECCHSI M BBRIPAXKCHHBIH O0IEBOM
CUHAPOM. MHorue aBTopsl TOBOPAT O SIBHOM IIPEUMY -
IIECTBE MPH ONEPALHSIX HA HIDKHUX KOHEYHOCTSIX pe-
TUOHAPHBIX METOJIOB aHecTe3uu [6,7].

OnunypanbHas aHecTe3us obmamaer
HEJOCTAaTOYHBIM 00e300JIMBAIOIIIM
MHTPAOINEPAlMOHHBIM  3(pPEeKTOM B CHIIy 0CO-

OEeHHOCTEH HHHEPBAIMU KOJICHHOT'O CYCTaBa U HEO/IU-
HaKOBOTO JICHCTBHS MECTHOTO aHECTETHKA Ha pa3Jiiy-
HBIC THIBl YyBCTBUTENBHBIX BOJOKOH (A, B um C)
KpynHbIX HepBoB Ly—S; u Sy [1, 8].

B wmemoM 3TOT BMA aHecTe3MH JOCTATOYHO
3 PEeKTUBHBIN, HO TpeOyeT JOOABICHUS CETATUBHBIX
mpenaparoB. Cy0OapaxHoumanbHas (CHMHAJIbHAs)
aHecTe3us 00eCreunBaeT aJJIeKBaTHYIO aHAIbIE3HIO B
Nepuoa  Oomepauud, HO He B  Ommkaiiem
MOCJIEONepauoHHOM nieprosie. s KynupoBaHuUs
rocieonepanuoHHol 0o TpeOyeTcs MpUMEHEeHUe
aHaneretnkoB (HapkoTmueckux u HIIBC), koTopbie

MOT'YT BBI3BaTh y MAlMEHTOB MPEKJIOHHOTO BO3pacTa
HapylIeHHs JIBIXaHHST " reMOJJMHAMUKH.
OmHOKpaTHOE BBEICHHE JHIOKaWHa (2MI/KT) B
coueranun ¢ wmopdunom (0,08-0,1 wmr/kr) npwu
CIIMHAIBHOI aHecTe3ud B OOJBIIMHCTBE CIIydaeB
OoTBEYasla  BCEM  TpeOOBaHUSM  aJEKBAaTHOT'O
00e300MMBaHUS HMHTpPAa- H  IOCIECOIECPAIIMOHHOTO
nepuoja, HE CONPOBOXKAANIACH CYIICCTBEHHBIMHU
reMOJM-HAMUUCCKMMHU  HapylCHUsIMH,  OOJICBOM
CHHJPOM B TOCJICONEPAMOHHOM NepHoje JHOo

OTCYTCTBOBaJ, JHOO  OBUI  HE3HAYUTEIIHHBIM.
IIponnennas amanre3ust  saBisgeTcs 3(P(HEKTUBHBIM
METOZIOM  KYIMHUpPOBaHHS OCTpOH OOl  mocie

orepalyyu ¢ HU3KUM PHCKOM Pa3BHUTHs MOOOYHBIX
3((PEKTOB W BBHICOKHM KadecTBOM 00e300JMBaHUS.
Ora MeToarKa abCONIIOTHO MOKa3aHa Y MaleHTOB C
BBICOKUM PHUCKOM Da3BUTHS CEPICYHO-COCYIHCTHIX
OCJIO)KHEHHUH TI0CIIe TPABMATUYHBIX OPTONEIMYECKUX
omepanutii [1, 5].

C LEITBIO YITy4IIeHUS KayecTBa
MOCJICONCPAIIMOHHOr0  00e300MMBanus 0e3  yBe-
JIMYEHUS] 4acTOThI MMOOOYHBIX 3(P(HEKTOB K MECTHBIM
aHEeCTeTUKaM ONpaBJaHo J00aBJIEHHE OMUOUIHBIX
aHaNBreTHKOB. B Ttabmume 5  mpexacraBiieHa
CpaBHHTEINIbHAs OIICHKA MOKa3aTesel reMOINHAMUKH
y TAIUEHTOB OOCICIOBaHHBIX TIPyNI B pPaHHEM
MIOCJICONIEPAlOHHOM TIepHo/ie, U3 KOTOPOH BHIHO,
4ro y OONBHBIX IIOCNE CIHMHAJIBGHON aHeCTe3nH
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OTMCYAKTCA CTAaTUCTUYECCKHU /:[OCTOBepHO 60Hee 3HO0JOTHYCCKOI 0 HOCO6I/I5[ HpI/I TpaBMaTI/I‘lHLIX

BBID@KCHHBIE THIOTEH3Ms M CcHkeHue SPp02, mo
CPaBHEHHUIO C OJNUAYPAIbHOM U CIUHAIBHOW -
JIMJIOKaH B COYETAHUH C THIPOXJIOPUIOM MOp(HHA -
aHecTe3uei.

Y GONBHBIX TOCIE SHHUIYPATbHOW aHECTE3NH
OTMeYaeTcsl BhIpakeHHas cemauust (ypoenb V),
CBSI3aHHAS C IIPOJJICHHBIM ACHCTBUEM BBEICHHBIX IS
MHTPAOIIEPAIIIOHHOTO IOTCHIIMPOBAHHMS TIPETIapaToB.
Haunbonee OGmaronpusTHBIE MoKa3aTenu
TeMOJMHAMUKH OTMEUYEHBI Y TAIMEHTOB 4-i TpyIbl
Ha done cepanuu |l ypoBHs.

3akJ0ueHue

Ha ocHoBanuu MMPOBCACHHOTI'O CPAaBHUTCIILHOT'O
aHaJM3a MBI [T0JIaraeM, 9YT0 METOJOM BBIOOpa aHecTe-
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Introduction

From ancient times, language has become an
integral part of society. The phenomenon of language,
which is considered as a means of communication
between people, is being studied today by connecting
such concepts as consciousness and thought, folk
culture, personality and society, human psychology.
In this case, the connection of the language with other
spheres imposes on it many more tasks, in addition to
communication.

In linguistics, the term language function is used
in relation to the phenomenon that determines the
functions and importance of language. In many
scientific literatures, language function is understood
as the result of the interaction of people by means of
verbal means, as well as the exchange of information
that occurs as a result of communication. It is also
recognized separately that language acts as a fictional
sign in the human mind. [3, 24 ¢.] German linguist and
psychologist Karl Buhler who studied the process of
speech on a semantic level, argued that the language
performs representative, appellative and expressive
[3, 24 ¢.] functions during speech activity. According
to the theories of structural linguistics, the elements
that make up a word, a part of the language system,
are called signs. In order for the linguistic element to
have the "character status" [3, 24 c.], it is necessary
that it can enter into a semantic-syntactic connection

Doi: &os¥ef https://dx.doi.org/10.15863/TAS.2020.02.82.5

in the process of exchanging information with such
components of speech as a speaker, listener and
subject, phenomenon. And in the connection in which
it is formed, the language interprets a message through
the sign (imagination) with a nominative character
about a subject or phenomenon and performs a
representative task in this way; with the help of the
built-in relationship between the speaker and the sign,
the speaker expresses his inner feelings, as a result of
which, with the help of linguistic means, an expressive
function is performed; when the character is expressed
in the form of an address to the listener, the appellative
function is performed in the language. Since the
classification of language functions of Karl Biihler is
based on the realized connection between the
components of speech and sign, some linguists
describe the term language function as "relationship”,
which is formed by language. It turns out that through
the introduction of the language into the "relationship™
[5] with the components of speech, the meaning in
speech in the form of a message, an emotion and an
appeal finds its expression. Also, when the above-
mentioned functions are performed, not only the
message about the subject in the language, the
emotions of the speaker and the speaker's address to
the listener find their expression, but they also reflect
objective and subjective relation to objective world,
people, things and phenomena. Through speech,
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objective and subjective relations expressed in
relation to the external world and people are
summarized in the science of linguistics in the name
of modality.

Materials and Methods

Modality as a phenomenon with a relational
basis is divided into objective and subjective ones.
The objective modality is applied to information based
on facts and phrases having a neutral coloring of the
content. This type of relation is mainly inherent in the
representative  function of speech. The term
representativity in linguistics means "to be a full-
fledged representative of someone or something, as
well as to be expressed in the case of choosing one of
the common, wide-coverage characteristics"[4]. The
essence of the term representativity is directly related
to the denotative structure of the word. Any word in
the language consists of a certain denotative structure.
Therefore, the concept, which expresses the term
representativity, must logically acquire the same
status as a denotative structure. By pronouncing a
word, its lexical meaning is represented in
consciousness, i.e.- understood, imagined. By this
feature, the fact that it has a denotative meaning itself
expresses the essence of the representative function.
And the appellative [9] and expressive [4] functions
of the linguistic means acquire a subjective modal
meaning due to the fact that the speaker is associated
with the speech activity of the subject and his

1. CenesneBa T.A. K mpoGneme noruko-¢uiaocopckux
HCTOKOB SsI3BIKOBOM MomanmsHOocTH. C. 225-227; Dietrich, R.
Modalitdt im Deutschen: zur Theorie der relativen Modalitit.
Opladen: Westdeutscher Verlag, 1992; Boeschoten, Hendrik 1994.
Modalitat: Eine vernachlassigte Kategorie. In: Fittschen, Maren
&Esin  lleri  (Hrsg.) Turkisch als Fremdsprache unter
sprachwissenschaftlichen — Gesichtspunkten.  Materialien  der
internationalen Fachtagung 11.-14. Juni 1992 in Hamburg.
Wieshaden: Harrassowitz, 63-68; Auwera, Johan van der &
Plungian, Vladimir A. 1998. odality’s semantic map. Linguistic
Typology 2, 79-124; Sxy6os XK.A. Moga/ulMK KaTeTOPUSICHHIHT
MaHTHK Ba TWIIa HOJanaHuIl Xycycuariaapu. QDuiaonorus
dannapu Oyiinda ¢aH JOKTOpH JuccepTalus aBTOpedepaTH.
Tomkent 2006.;

2. HManmnoBa H.K. MogycHas cemaHTHKa H CYOBEKT
BoickaspiBanmst. Bectauk OT'Y Ne 11(130)/ Hostops 2011. C. 77-82.;
Suko B. A. Jloruko-ceMaHTHYECKHE ACIIEKTHI TIOHATHUSA
OTYYK/IEHHOTO 3Hanust /[Hayuno-
TexHuyeckas nadopmanua.Cep.2. —1993. —  Ne 7; Krifka,
Manfred. Semantik. Institut fiir deutsche Sprache und Linguistik.
Berlin.; AdanaceeBa }0.C. Asernyeckie © JICOHTHYECKUE
MOJA/IbHBIC 3HAYCHHS B S3BIKC pPa3sHBIX CTPYKTYp. BecTHuK
Yysamckoro yausepcurera. 2010. Ne4. C. 185-188.

3. bamm Ulapae. OOmass JHHIBUCTHKA H  BOMPOCH
(dpanmy3ckoro s3sika. M: 1955. — 416 c.; Bunorpamos B. B.
Hexoropsle 3a1aun U3y4eHNs] CHHTAKCHCA TIPOCTOTO MPEI0KSHUS
(Ha marepuane pycckoro si3bika) // Borpock! s3biko3Hanus. — M.,
1954.; Parosmna E.B. O cocraBe MOJaabHBIX 3HAYECHHHA U
0COOEHHOCTSIX nx peanu3anuu B BOIIPOCHUTEIBHBIX
npenoxenusx//BecTHuk BI'Y. Cepust:
Gunonorus. XKXypranuctuka. 2009, Ne 1. C 90 — 94.; Cenmpix A.IL
ITpono3uums, MoyC, TUKTYM B HAlIMOHAJIbHBIX si3bIKax.; Penopos
B.A. “Opaniy3ckue KOHCTPYKUMH C MecroumeHuem il,
BBIPAKAIOIIHAE  MOIYC BBICKA3bIBAHUSA IIImeneBa T.B.

emotions. From the above it is known that during the
implementation of appellative or expressive functions
through speech there is a pragmatic connection
between the content of the syntactic unit and the
speaker. This manifests not only person’s subjective
positive or negative attitudes, views, emotions, but
also it reflects the culture of the people to whom the
speaker belongs.

Subjective  modality reflects the speaker's
personal attitude towards the meaning of the sentence
or the objective universe. In modern linguistics, this
type of modality is denoted by the term modus. Till
present, many scientific studies have been carried out
within the framework of the concept of modus. In
most scientific studies performed in World linguistics,
the expression of the phenomenon of modus through
linguistic means has been studied to a different extent.
In particular, we can see that issues related to the
history and general theory of the concept of modus?,
the phenomenon of modus can be expressed in
semantic?, grammatical levels® within the framework
of the text and studied from the point of view of
artistic theories*. Despite the fact that significant work
has been done in the area of research involving the
modus phenomenon, the issue of the fact that modus
meanings can be expressed not only through linguistic
means, but also through the use of paratil and
extralinguistic means remains aside from the point of
view of researchers. Also, the issue of the division of
the modus phenomenon into types, like any

CeMaHTHYeCKHH CHHTaKCHC: TeKCT Jiekuuid. KpacHospck:
Kpacnosip.roc.yu-1, 1988; 2 — mzn. 1994.; Bunorpanos B.B. O
KaTEeropuy MOJATEHOCTH U MOJIAJIbHBIX CJIOBAaX B PYCCKOM SI3BIKE /
B.B. Bunorpanos. — M. : IIpocsemienue, 1950. — 105 c.; dydoBuk
ENM., Haropusiii W.A. JIUKTYyMHO-MOAyCHas —OpraHM3alus
HPE/UIOKEHUIT ¢ MOJAJIbHBIM 3HA4YCHHEM LEIeCOO0Pa3HOCTH B
coBpeMeHHOM pycckoMm s3bike. HAYUHBIE BEJOMOCTU.
Cepust I'ymanurapasie Hayku. 2011. Ne 12 (107). Bemryck 10. C.
21-28.; banmausipenoBa H.b. Kateroprn Momyca B MOHIOJIbCKOM
s3pike. BecTHuk Bypstckoro rocyjapcTBeHHOTO yHHBepcuTeTa. No
8,2015.C.9-12;

4. Aspamenko V.A. Mojyc BOCHOMHMHAHUS B aHITTUHCKOM
MEPBOJINYHOM  peTpOCTeKTUBHOM pomaHe XX B.. Hosblit
¢unonornueckuit BectHuk. 2016. Ned (39); XKypaesa M.M.
@paniy3 Ba ¥30ek sprakiapujia MOJAJUIMK KaTErOPHUSCHHHHT
JIMHTBOKOTHUTHUB, MIUTHI Maganuil Xxycycusitnapu: Ounon. dan.
TOKT. ...ricc. ABroped. — T., 2017; Kubpuk A.A. Moayc, kaHp 1
Ipyrie mapameTpbl Kiaccudukanuu auckypcos. 2009. — 19 c,;
KomsitoB O.H. Moxyc Ha mpocTaHCTBE TeKcTa: MOHOrpadus. —
Xabaposck: U3n-so XT'UUK, 2012. — 299 c.; KonsitoB O.H. “O
TekcTe coBpeMenHbIx CMU: B3r1s/1 co cTropoHsl Moyca”: BectHuk
Tomckoro rocynapcrBeHHOro yHuBepcurera.dmronorus. 2014. Ne
1 (27).; KonbrroB O.H, KoHuenuuss mojayca Ha MPOCTPAHCTBE
TeKCTa u ee BO3MO)KHOCTH ULt HCCIIeI0BaHUs
MeauaTeKkcTa//MeHaTHHIBHCTHKA. MexTyHapOTHBIH
2NIeKTPOHHBIH xypHaI. 2015, Ne 4 (10).; Konsrro O.H. Moxnyc Ha
ypoBHE jucKypca (Ha mpuMmepe “XonoaHoW Boiiub"-2014).
Bectauk Tomckoro roCcyJapCTBEHHOTO YHUBEPCHTETA.
Ounonornst. 2016. Ne2 (40). 29-44 c.; Pasuna W.I'. MoxycHas
CTPYKTypa TEeKCTa B aclekTe Tekcronopoxaenus.; Conranuk I".S1.
O TeKCcTOBOI MOJANBHOCTH KaK CEMaHTHYECKOH OCHOBE TEKCTa
//CTpyKTypa M CeMaHTHKa Xy10KecTBeHHOTo Tekcra: Jloxnansl VII
Mexaynapoauoii kondpepenuuu MI'OITY. - M., 1999,
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phenomena that exist in the language system, has not
yet been sufficiently recognized in scientific research.
Hence, it remains one of the pressing problems of the
sphere to pay attention to the fact that the modular
meaning in speech is expressed both within the
framework of speech and in the study of the
composition of the text by linguistic means, as well as
by paralinguistic means. Thus, according to the
criteria of the means by which the subject expresses
the relationship, the phenomenon of modus is divided
into external or internal, linguistic or non-linguistic
types.

Paralinguistics as a new direction in linguistics
appeared in the first half of the twentieth century. The
field of paralinguistics is engaged in the research of
non-verbal means, which complement verbal speech,
provide interpretation, transmit a certain level of
information, serve to express an opinion. Despite the
fact that the functions and object of this sphere are
clear, it still does not have a universal basis. Till
present, different views on this issue have been put
forward by scientists of linguistics. Some Russian
linguists [7] claim that phonological means enter the
sphere of paralinguistics. In the scientific literature,
two different types of paralinguistic means are
distinguished. The first group of them is made up of
phonational means. They are described as
paralinguistic means, which are put on top of the
segments of speech [1, 8]. And the second group of
paralinguistic means is gestures and mimics. Thus,
paralinguistic means are non-verbal components that
compensate for linguistic means in the process of
communication, give additional meaning to the lexical
meanings of words, they cannot completely
compensate for the place of verbal means. They
include phonological instruments, gestures, body
movements, mimics associated with the pronunciation
of units, such as speech speed, tempo, rhythm, tone,
intonation.

In the process of communication, if one of the
main tasks of the language is to learn what the word is
going about, it is learned how this speech is spoken in
the paralinguistic aspect. It basically studies
articulation, melody, height, speed, mimics, gestures
and movements of speech. In addition to speech-
related information, paralinguistic means carry in
themselves certain information about the person who
uses them. For example, only one speed of speech can
tell which continent or nation a person is a
representative of. “Language owners who belong to
the Indo-European language families are considered
the fastest speaking nations in the world. Nations that
belong to the Indo-European language family have the
ability to pronounce from 200 to 500 syllables within
a minute” [10]. The goal of high-speed speaking is to
express one's own opinion in a short time to the extent
that the content is completed, understandable and at
the same time in accordance with the rules of speech
etiquette. The speed of speech is positively assessed

by society. But this is not an absolute case. That is, in
some nations, it is not acceptable to speak quickly. In
particular, speaking very quickly according to the
etiquette of communication in the Uzbek people is a
sign of haste, dullness. Also, speaking without hurry
means respect, expressed in relation to his
interlocutor. Hence, the paralinguistic means are the
means by which speech is monitored, along with the
phonological features of speech, also reflect some
information about the speaker and sometimes the
speaker's attitude to the interlocutor.

Also, paralinguistic means can express the mood
of the speaker, the attitude that is formed due to this
state, the modus, not less than linguistic means. There
are cases when a person cannot manage, cannot cope
with communication, directly expose a person's
feelings, his mental state. This is automatically formed
as a subjective attitude of the human mind with respect
to the situation. In oral speech, such a relationship is
manifested by the behavior of a person, his sign, “in
written speech is expressed with the help of certain
linguistic units. So, in each language there are a
number of verbs that denote gestures, they are referred
to as sign verbs by semantics” [8, 10].

by candan xetiun Aneéaprune Kyzrapuea uncog
Hypu Kaumu6, 1o3uza Kuzuanuk rozypou. (Toxup
Manuk. [aiiranar. 22 6.) (After this sentence, the
light of mercy returned to Anwar's eyes, and redness
ran to his face. (Takhir Malik. The Devilhood. p22.)

Jabnapu  mumpaou. bunotiu  Kuiiuneawn,
Xywcypam o6y  tueum Kupub  Keneanuoa
mabubbowunune mow rpazu wmuwazan 0u. by
Kopa tiueum Ky31aputu cau cy3ub kapaca, yHua Mynua
aén 3omu oow bOepoamail Konapou. Onmu UunOaw
bepu  OesanuxHume — maxup — owudan — 6e3eaw
mabubbowu yyyn Oupeuna wiynoau Kapawt emapiu
90u. Ammo “Acadbexnune ucmacu 6uram xeroum’”,
Odezan eandan badanuza my3 w02ypou. ... Paneunune
by3apeanu, nabrapunune mumpawu eazabdoan mac,
Kypkyeoan 30u. (Toxup Manuk. [llaiitanar 17 Get.)
(The color of the healer was pale. His lips shook. The
stone heart of the healer was softened when this
well-dressed, good-looking young man came in. If this
black guy flirted a little, a woman could not stand. For
the healer, who has been tired of widowhood for six
years, such a look was enough. But from the saying “I
came with Asadbek's desire,” ice ran on his body. ...
The paleness of his face, the trembling of his lips were
not from anger, but from fear. (Takhir Malik. The
Devilhood. p17)

The modus of joy is represented by a verb that
points to r3uea kusuniux ro2ypou ( redness ran to his
face). And the feeling of fear is manifested with the
help of such expressions as pawneu 6y3apou (pale),
nabnapu mumpaou (lips shook). In the text, they are
observed as a modus in relation to the mentioned
sentence or event. Joy, fear moduses are manifested in
each person in different ways. Eyes piercing, lips

Philadelphia, USA

27

2 Clarivate
Analytics oo



Impact Factor:

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

SIS (USA) =0.912 ICV (Poland) =6.630
PUHII (Russia) = 0.126  PIF (India) =1.940
ESJI (KZ) =8.716 IBI (India) =4.260
SJIF (Morocco) =5.667 OAJI (USA) =0.350

trembling, falling sound timbre when speaking, body
shaking, head twisting are in the list.

Oodamaap adsicpammazanda 6y xomuu MmyLla
Hopxysunu easxcubd mawnap 30u. Mynia Hopkysu,
OS3UHU yuliacanvua yemaanou. Xomunu duux éHuoa
degopea CyaHeaHUYA Mypap, paHeu MypOaHuKuoatl,
y3u kanmupap 30u. (A.Kaxxop. Maiiu3 emaras XOTHH.
36 6.) (If the people did not separate, this wife would
gnaw the mullah Norkozi. Mullah Norkozi was
expelled while holding his mouth. His wife was
standing next to the door leaning against the wall,
pale, and trembling. (A. Kakhor. The woman who did
not eat raisins. p36.)

When describing the emotive modus, in artistic
texts, the linguistic and paralinguistic types of modus
are used. In the example presented above, one can see
a change in the attitude of the physician to Elchin. The
positive attitude that appeared when he first saw
Elchin was given by the fact that the phrase mow
ropazu omwazan 30u (Stone heart was softened) was
used in the past tense, the phrase 6aoanuca mys
rozypou (ice floated on his body) to express the fear
that arose when he knew that he was the man of
Asadbek. The repetition of the phrases of he was
paneu 6yzapou (pale), rabrapu mumpaou (his lips
shook) at the beginning and in the middle of the
paragraph, as well as the completion of the paragraph
with the word of fear serves to more brightly describe
the modus of fear. This means that the use of both
linguistic and paralinguistic means in texts of the
artistic genre contributes to a more pronounced
expression of the inner senses of the personages and
modus as a reaction to these senses. In the text,
modular meanings are united under a single purpose,
they serve to uncover the idea of the text, to realize the
author's intent in the text. It also plays an equally
important role in the linguistic modus, as well as in the
paralinguistic modus.

In the effective completion of communication, it
is very important for participants to express their
relationship with the help of such paralinguistic tools
as mimics, gestures and kinetics.
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Introduction The models of stressed and deformed states of the pipe

The pipes are used in various industries (moving material at the action of one or two loads at the same
liquid and gaseous substances over the certain time can be obtained after solving the dynamic
distance, torque transmission and material saving in problem in the explicit statement. Comparison of
mechanics, etc.). The pipe material under the action of stress-strain state of material will allow us to draw the
various loads (including combined loads) is subjected conclusion about the most rational scheme of the pipe
to compression, tensile, bending, torsion [1-10], etc. loading.
Since the pipe in the cross section has the ring shape,
it is necessary to enter the ratio of the inner diameter Materials and methods
to the outer diameter for the calculations. The research of stress-strain state of the pipe at

Let us consider the process of fluid flow under the action of various loads was performed in the
pressure in the cylindrical pipe. Pressure resulting in modules of the Ansys program (Explicit Dynamics
material tensile acts on the inner walls of the pipe. and Autodyn). The pipe fragment model had the outer
Excessive pressure acting on the outer diameter of the diameter (d) of 40 mm and the inner diameter (D) of
pipe (the pipe that is subjected to plastic deformation 28 mm. Constant pressure P of 1 MPa was applied to
or the pipeline that is under water) leads to the various surfaces of the pipe fragment model. The
compression of material. Strain intensity of the pipe duration of the load action was 3 seconds. The pipe
material at the action of these loads will be different. loading schemes are presented in the Fig. 1.

P P

A B C
Figure 1 — The steel pipe loading schemes: A — the first scheme (pressure acting on the outer surface), B — the
second scheme (pressure acting on the inner surface), C — the third scheme (pressures acting on the outer
and inner surfaces).

The model of the pipe fragment was made of limit — 1.5. The deformation process was simulated at
structural steel with the following properties: density the temperature of 22 °C.
— 7850 kg/md, coefficient of thermal expansion —
1.2x10°, specific heat — 434 J/(kgxK), thermal Results and discussion
conductivity — 60.5 W/(mxK), resistivity — 1.7x107 The color contours that characterize intensity of
Ohmxm, compressive yield strength — 250 MPa, stress-strain state of the pipe material were distributed
tensile yield strength — 250 MPa, tensile ultimate after the calculation on the volume of the fragments
strength — 460 MPa, Young's modulus — 2x10° MPa, models. Stress state of the pipe material under the
Poisson's ratio — 0.3, bulk modulus — 1.6667x10°5 MPa, action of considered loads is presented in the Figs. 2 —
shear modulus — 76923 MPa, relative permeability — 4. . . )
10000, strength coefficient — 920 MPa, strength Pressure acting on the outer diameter of the pipe
exponent — -0.106, ductility coefficient — 0.213, leads to maximum von Mises stress, which is
ductility exponent — -0.47, cyclic strength coefficient distributed in the volume of the surface layer of the
— 1000 MPa, cyclic strain hardening exponent — 0.2. hole. _The vc_JIume stress of the surface layers of the

The simulation was performed when the hole is 1.3 times more thaq the volume stress of _the
following conditions: maximum energy error — 0.1, surface Iaye_rsiof the outer diameter at _the first Io_adm_g
time step safety factor — 0.9, linear artificial viscosity scheme. Minimum stress of the pipe material is
~ 0.2, quadratic artificial viscosity — 1, viscous observe_d When_ tvv_o Iqads are applied simultaneously.
coefficient — 0.1, static damping — 0, geometric strain The uniform distribution of almost the same value of

material stress indicates the rational scheme of the
pipe loading.
[ ]
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MIS.STRESS (kPa)

MIS.STRESS (kPa)
4823403 36420403
4.462e+03 33930403
4.102e+03 3.143e+03
3.741e+03 2.893e+03
3.381e+03 2.643e+03
3.020e+03 2.394e+03
2.660e+03 2.144e+03
2.299e+03 1.894e+03
1.939e+03 1.644e+03
1.578e+03 1.395e+03
A 1.218e+03 B 1.145e+03
MIS.STRESS (kPa)
2.056e+03
1.880e+03
1.703e+03
1.527e+03
1.351e+03
1.174e+03
9.981e+02
8.219e+02
6.456e+02
4.693e+02
C 2.930e+02
Figure 2 — Von Mises stress of the pipe material at pressure: the first scheme (A), the second scheme (B) and
the third scheme (C).
PRESSURE (kPa) PRESSURE (kPa)
1.506e+03 1.425e+03
1.181e+03 1.201e+03
8.565e+02 9.772e+02
5.318e+02 7.532e+02
2.071e+02 5.291e+02
-1.176e+02 3.051e+02
-4.422e402 8.108e+01
-7.669e+02 -1.430e+02
-1.092e+03 -3.670e+02
-1.416e+03 -5.910e+02
A -1.741e+03 B -8.150e+02
PRESSURE (kPa)
7.242e+02
6.198e+02
5.153e+02
4.108e+02
3.063e+02
2.018e+02
9.737e+01
-7.110e+00
-1.116e+02
-2.161e+02
C -3.205e+02

Figure 3 — Tensile and compressive stress of the pipe material at pressure: the first scheme (A), the second
scheme (B) and the third scheme (C).
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INT.ENERGY (J/kg)

INT.ENERGY (J/kg)

2.092e-02 1.388e-02
1.899e-02 1.257e02
1.705e-02 1.126e-02
1.512e-02 9.952e-03
1.318e-02 8.641e-03
1.124e-02 7.330e-03
9.308e-03 6.019e-03
7.372e-03 4.708e-03
5.436e-03 3.397e-03
3.500e-03 2.086e-03
A 1.564e-03 B 7.747e-04
INT.ENERGY (J/kg)
2.784e-03
2.551e-03
2.318e-03
2.084e-03
1.851e-03
1.618e-03
1.384e-03
1.151e-03
9.179¢-04
6.846e-04
C 4.513e-04
Figure 4 — Internal energy of the pipe material at pressure: the first scheme (A), the second scheme (B) and
the third scheme (C).
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Figure 5 — Energy of work done during plastic deformation of the steel pipe: A —the first scheme, B — the
second scheme, C — the third scheme.

The pipe material is subjected to compression
and tensile, respectively, at the first and second

loading schemes. The strain distribution of the pipe
material is the same in both cases. The action of two
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loads simultaneously only leads to compression strain
of the pipe material.

Work of external forces causes plastic strains
without destruction of material. Acting radial loads
lead to internal energy bursts in the axial direction of
the loose section of the steel pipe.

Changing energy of work done during plastic
deformation of the steel pipe is presented in the Fig. 5.

Energy of work done decreases (occurrence of
plastic strains of material) with increasing application
time of constant load for all the considered schemes.

The simultaneously action of loads leads to decreasing
the energy range of work done, since these pressures
balance each other.

The calculated values of the material strain
intensity coefficient at the action of pressure on the
outer or inner surfaces and the simultaneously action
of pressure on the outer and inner surfaces of the pipe
are presented in the table 1. Steel destruction occurs at
the strain intensity coefficient of 0.68. Elastic strains
occur during deformation of steel by no more than
0.2%.

Table 1. The values of the strain intensity coefficient of the pipe material at D/d=0.7.

The number of the loading scheme

1 2 3

The value of the strain intensity coefficient

0.253 | 0.312 | 0.142

Conclusion

1. The action of pressure on the outer cylindrical
surface of the pipe leads to maximum stress of
material. Simultaneously application of loads on the
outer and inner surfaces of the pipe is accompanied by
the uniform distribution and stress decreasing of 2.4
times, compared to the first loading scheme.

2. The strain intensity coefficients of the steel
pipe at D/d=0.7 are defined: in the conditions of
pressure application on the outer surface — 0.253, in
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Introduction

Nowadays, people are always under the
influence of noise. The noise mainly generated from
roads, railways, air traffic, while indoors a large part
of the din arises from the ventilation system,
computers, television set and so on. All these noises
combine to create a sound environment in which we
live. The impact of noise, unlike other environmental
problems, is a continuing problem and particularly
observed in cities. Cities contain the largest
concentration of people, where there are large
buildings. All the places that need good acoustics,
they should be fully functional. In standard of living,

Doi: éos¥ef https://dx.doi.org/10.15863/TAS.2020.02.82.7

we spend almost 75-85 percent of our time indoors,
where a lot of surface noise greatly enhanced.[1]

Currently, the thin protecting designs, which
occupy to 30% of the surface area of protections,
possess the smallest sound insulation. Thus, noise
from the premises penetrates into the environment,
mainly thin enclosing structures.

Aim of research

Based on this, one of the main tasks of thin
walling is a theoretical method of calculating the
determination of air noise sound insulation elements
according to NR 2.01.08-96 "Noise of protection".
This issue is covered in more detail in the reference
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manual to "design of sound insulation of enclosing
structures of residential and public buildings”.
However, the method of determining the theoretical
method of calculating the air noise of two-layer thin
surrounding structures is not available [2,3,4,5].

NR mentioned reference in the matter of
development of thin walling leads his theoretical and
practical method for single layer thin walling airborne
noise, limiting the overall requirements to its content,
which determines the relevance of the topic of this
study.

Based on the above, that the conduct of scientific
research on the theme "sound insulation of two — layer
thin surrounding structures of buildings" is in the
theoretical and practical relationship is very relevant
and timely.

The object of the study is a thin double-layer
surrounding structures of buildings in the Republic of
Uzbekistan.

The purpose of the scientific research will be to
develop the theoretical and practical provisions of
two-layer thin building envelopes, specifically, in the
creation of a theoretical method of calculation.

In accordance with the set goal, the following
tasks will be solve in the research work:

- theoretical and methodological approaches and
provisions to the formation of double-layer thin
enclosing structures in Uzbekistan and abroad were
studied on printed and dissertation sources;

- factors determining technical parameters of
two-layer thin protecting designs are revealed and
structured,;

-classification by external and internal
construction and technical parameters of positions of
two-layer thin protecting designs and degree of their
influence on rational use of resources will be carried
out;

- graph-analytical model of calculation of two-
layer thin protecting designs will received;

- technical parameters of two-layer thin
protecting designs providing noise isolation according
to requirements of norms will be defined;

- program of the automated calculation of two-
layer thin protecting designs will be developed and
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recommendations on its use in practice of design are
made.

The methods of use. To solve the problems in the
thesis will be use in a complex of theoretical and
empirical methods, including: in the review part of the
methods of scientific analysis, synthesis, in the
construction of the working hypothesis - hypothetical-
deductive, abstraction, idealization, in the justification
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concepts. As a means of research in scientific work
will be used information, mathematical and linguistic
means of research. In General, the presentation of
dissertations will pay attention to the internal
connection of logical constructions, enhanced by the
use of accepted grammatical and stylistic turns of
speech of the scientific language

The information and normative basis of the
research will be based on the legal acts of the Republic
of Uzbekistan, standards and guidance documents of
the state Committee of Architecture of the Republic of
Uzbekistan, materials published in scientific
monographs and periodicals, as well as own
calculations of the dissertation.

Rationale we have developed a theoretical
method tailored to the requirements of norms in
construction will be determined by the theoretical
importance and its use in the design phase of a thin
two-layer enclosing structures, which would represent
a practical significance of the scientific research

Conclusion

The scientific novelty of the work determined by
the author's development to substantiate the
theoretical and methodological provisions and
practical recommendations for the formation of the
mechanism of automated calculation of noise
insulation of two-layer thin surrounding structures of
buildings.

conference. (pp.10-13). Tashkent, November
10-11, 2017 Part 3.
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"Protection against noise"[Stroitel'nye normy i
pravila SNiP23-03-2003 «Zashhita ot shumax]
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Introduction

The main reason for the need to improve energy
efficiency and the implementation of global energy
conservation measures is the depletion of natural
resources and greenhouse gas emissions. Limited
energy, one way or another, affects all states and has
become a global problem.

The change in attitude to the use of energy
resources is associated with high energy intensity of
products. This problem, in turn, entails such
consequences as the inefficiency of the economy, the
lack of competitiveness of products, low sales on
world and domestic markets, export costs, the closure
of inefficient enterprises, etc.

Energy efficiency monitoring is initially used to
document the current situation. Once a review is
received — for example, data from 6 months to one
year — you can set complex, but realistic goals to
increase efficiency, while continuing to track progress
toward your goals. In turn, more data will lead to a
better understanding of the energy characteristics of
the plant and the development of further goals. This is
a well-known procedure known as ‘“Monitoring &
Targeting”.

Monitoring & Targeting (M & T) is a
management approach that helps companies eliminate
waste and reduce the current use of energy (and other
supplies) by providing timely and relevant

Doi: éros¥ef https://dx.doi.org/10.15863/TAS.2020.02.82.8

information. It also provides an incentive for further
improvement by providing concrete evidence of
successful performance-enhancing activities from
which the economic benefits become apparent.

Similar approach can be adopted for monitoring
and managing emissions, although the concept of
“goals” is somewhat different here. A reasonable goal
is to monitor the level of emissions established by
relevant regulations, and many enterprises will strive
to fulfill their obligations, rather than reduce
emissions further. This can ensure regulatory
compliance, although it may well be possible to
increase profits by further reducing emissions. Each
case must be considered individually, as the situation
will vary from enterprise to enterprise.

The implementation of a monitoring and
targeting system includes two main functions:

* continuous monitoring of energy use;

* Investing in energy efficiency measures.

Management information from effective
monitoring and targeting can improve both
performance  and  quantification of  these
improvements.

Management information is a vital element in
successful monitoring and targeting.

The types of savings that have been achieved
through successful monitoring and targeting with
minimal or zero investment are improved working
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methods, improved maintenance schedules and staff combine recommendations and technical

training.

Along with cost savings, systematic monitoring
and evaluation of energy consumption can lead to
higher product quality and higher productivity, as well
as lower maintenance and waste costs. Effectively
implement a monitoring and targeting system, some
costs will be required. Actual cost depends on the
details of the monitoring that will be carried out.

The goal of a good M&T system should be:

* Establishment of a consumption model over the
past period of time;

» comparison of current consumption with data
from previous consumption and (or) standards;

* setting future energy goals;

* comparison of actual consumption with goals;

* determination of consumption trends.

The energy audit methodology includes the
following levels of energy audits:

* preliminary energy audit (pre-audit);

* energy audit of the first level - calculation of
energy consumption and costs;

« energy audit of the second level - an in-depth
examination of energy technology systems and the
industrial enterprise as a whole, calculation of energy
flows.

Pre-audit aims to assess the need for an audit.

To do this:

» assessment of the share of energy costs in the
total costs of the enterprise (electricity, heat, fuel,
water, etc.);

* identification of the dynamics of changes in the
share of costs for the last 2-3.

If the share of energy consumption is:

* 5-10%, then an energy audit can not be carried
out so far;

* 11-15%, then an energy audit is necessary;

* 16-20% or more, an energy audit should be
carried out urgently.

An energy audit of the first level has the
following objectives:

* determine the structure of energy consumption
and the structure of energy use;

* identify and present to the enterprise
management the potential for energy conservation;

* identify areas where energy is wasted or
wasted;

* prioritize future work;

* identify and prove to the management of the
enterprise the feasibility of conducting an in-depth
examination.

The energy audit of the second level has the
following objectives:

find opportunities for implementation energy
saving projects;

evaluate
effectiveness;

their technical and economic

solutions for rational energy use and energy saving in
one system;

create prerequisites for the preparation of a
comprehensive long-term plan for the implementation
of energy conservation at the enterprise.

Preliminary audit serves to draw up an energy
audit program. At this stage, the main characteristics
of the enterprise are determined - the range of
products, the composition of energy resources
consumed, the production structure, the number of
employees, the composition of the main equipment
and buildings, the operating mode, management
structure, etc.

Preliminary audit stages:

* acquaintance and initial conversation with top

managers;
« familiarization with the company;
+ analysis of energy supply agreements

concluded by the enterprise.

In the process of conversation with the first
managers of the enterprise, it is necessary to identify
those who make decisions, obtain initial information
about the enterprise, obtain information about the
amount of energy consumption in the cost of products,
determine the goals of energy-saving measures; to
allocate responsibility for the energy audit work
carried out at the enterprise and to clarify the list of
persons with whom it is necessary to work in the
process of energy audit.

Acquaintance with the enterprise includes:
inspection of the enterprise; study of power supply
schemes; energy accounting systems and production
technological schemes.

At this stage, it is necessary to clearly determine
the available information on energy use at the
enterprise, assess the degree of its reliability, highlight
the part that will be used in energy audits.

It is necessary to identify the most energy-
intensive units, technological cycles and the places of
the most probable losses of energy resources.

At the end of the preliminary stage, an energy
audit program is drawn up, which is agreed with the
enterprise management and signed by two parties.
When compiling the program, the opinion of the
surveyed enterprise on the order and priority of work
at various sites is taken into account.

The main types of work:

+ familiarization with the enterprise, collection
and analysis of information available at the enterprise
that is useful for energy audits;

+ identification of potential energy saving
potential at the enterprise.

The main stages of energy audit of the first level:

1) collection of primary information,

2) analysis of energy and economic indicators of
the industrial enterprise,

3) selection of audit objects,
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4) preparation of a conclusion on the main results
of the primary energy audit.

At the preliminary stage, both the survey
organization and the surveyed enterprise participate in
the collection of information. Information is recorded
in standard forms.

Throughout the energy audit, information is
collected in accordance with the developed program.
Sources of information are:

* interviews and questionnaires of management
and technical personnel;

 power supply and energy metering schemes;

* reporting documentation on commercial and
technical accounting of energy resources;

« invoices from energy suppliers;

* daily, weekly and monthly load schedules;

* data on the volume of production, prices and
tariffs;

« technical documentation for technological and
auxiliary  equipment  (technological  systems,
specifications, operating cards, regulations, etc.);

e reporting documentation on  repair,
commissioning, testing and energy-saving measures;

* promising programs, feasibility studies, project
documentation  for any technological and
organizational improvements approved by the
enterprise development plan.

The company must provide all the necessary
information for work for at least the last 3 years. In
this case, the surveyed company is responsible for the
accuracy of the information provided.

The composition of the primary information:

« general information about the enterprise;

« actual reporting data on energy use and output
in the base year and for the last 3 years (by months);

« list of basic energy technology equipment;

* technical and energy characteristics of
installations;

 technical and economic characteristics of
energy carriers used at the enterprise;

* information about the sources of electricity,
heat, water, compressed air, fuel, etc.

Analysis of energy and economic indicators of
the enterprise:

* quantitative characteristics of production over
the past 3 years by month;

* the cost of production, including the cost of
fuel, electric and thermal energy, water at the time of
the survey and for the last 3 years by month;

* energy intensity of products;

» specific energy intensity of products by
months;

* specific energy costs for major products by
month;

» the average annual number of employees,
including production and managerial personnel,
energy service personnel, etc.

It is necessary to find out the share of which
energy resources in total consumption is the most

significant, the use of which energy resources should
be paid attention to, first of all. Information on energy
consumption should show the share consumption of
various energy resources at the enterprise and their
costs. Information on prices should include the price
per unit of fuel and the tariff (if used). Components of
prices and differences in prices should be noted.

When considering the structure of tariffs for
energy resources, it is necessary to take into account
all factors that ultimately determine how much an
enterprise pays for energy resources: price changes
during the year; tariff structure; differentiated tariff
rates; penalties and other payments.

The most complicated is usually the structure of
electricity tariffs, which depends on the type of
consumer consumption. To assess the potential
savings in electricity consumption, you must obtain
the following information:

« what is the capacity of each electricity input;

+ what is the total power of the connected load,

+ what are the load profiles - daily and annual;

» what is the average power factor;

* [s reactive power compensation available?

* What is the general structure of power
consumption  (engines, lighting, technological
processes, etc.).

To assess the efficiency of energy use and the
visibility of the information provided, various types of
unit costs can be obtained: the average cost of energy
and energy; marginal cost; unit cost of energy in an
energy carrier; unit cost of useful energy.

At the end of the first familiarization phase,
energy auditors should have an idea of the enterprise
and the main technological processes, as well as the
following information:

+ the total cost of the enterprise’s costs for
energy, water, sewage and sewage, etc.

* cost structure for energy carriers;

« seasonal changes in consumption and value;

* price structure for each energy resource.

This information will give a clear picture of the
current situation with energy use at the enterprise and
the opportunity to identify priority areas for further
work.

The objectives of the energy audit of the second
level:

* determination for each energy resource of the
most significant consumers in terms of costs and
consumption;

+ distribution of consumption of each energy
resource by main consumers (development of energy
balances);

* development of measures to reduce energy
consumption.

To achieve your goals you must:

« conduct a survey of the enterprise;

« draw up diagrams of technological processes;

» make a list of key energy consumers;
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* calculate the energy consumption of each of the
main energy consumers;
« analyze the work of key consumers.

When examining the enterprise, you must:

+ identify energy flows to and from processes;

e determine the flows of raw materials and
products;

« establish flows of losses and waste;

* establish production operating modes and key
figures at the enterprise (the key people in the
enterprise are process plant operators, supervisors and
technologists, product managers).

Conclusion

Consequently, collection of statistical data and
primary information, which includes:

+ annual and monthly production of primary and
secondary products for both the current and previous
3 years;

e annual and monthly consumption and
consumption of energy resources;

« specific norms for the production unit;

« fund of working time and shift;

* sources of heat, electricity, water, gas, water,
compressed air, etc .;

« schemes of heat, water, gas, electricity and air
supply systems, etc. enterprises and individual
divisions;

* indicators of energy consumption in existing
forms of statistical and in-plant reporting;

* measures to improve energy efficiency and
their implementation over the past 3 years;
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+ state of accounting and rationing of the
consumption of heat and electric energy, water, etc .;

« availability of passports for energy-intensive
equipment;

+ availability of secondary energy resources,
including low potential ones, and their use;

 availability of an energy passport of the
enterprise.

Process flow charts are a diagram showing the
main steps through which materials pass sequentially
from the initial state to the finished product.

The diagrams should show the places of supply
and use of energy resources, marked the processing of
materials, waste disposal in the process.

It is possible to identify the main consumers on
the basis of a conversation with the staff, studying the
schemes of technological processes, equipment
certificates and bypassing the enterprise.

The largest consumers of electricity are usually

« electric furnaces;

* heating, ventilation and air conditioning
systems;

» compressed air compressors

* technological pumps;

¢ vacuum pumps;

* hydraulic pumps;

« equipment for mixing and heating liquids;

* lighting systems.

The main major fuel consumers are usually:

« steam and hot water boilers;

« furnaces for various purposes;

* fluid heaters;

* heating systems.
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INVESTIGATION OF SOME PHYSICOCHEMICAL PROPERTIES OF
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Abstract: This article explores some of the physicochemical properties of inflammable shale in Azerbaijan:
Khinalig, Lekbatan, Shekihan, Big Siyaki, Small Siyaki, Kechallar. The analysis of Fisher, Chayden elemental
composition of shale, resin and solid residue, a technical analysis of shale, the chemical composition of kerogen and
the mineral part of shale was determined. It was determined that all of studied shales are sulphurous.
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HCCJIENJOBAHUE HEKOTOPBIX PU3UKO-XUMHUYECKHAX CBOJMCTB I'OPIOUMX CJAHIIEB
ABEPBAUIZKAHA

Annomayusn: B 0annoti cmamoee uccie008anbl HEKOMOopble QUIUKO-XUMUYECKUE CBOUCMEA 20PIOYUX CIAHYES
Azepbatiooncana mecmoposcoenuti: Xvinanue, Jlekoaman, Ilexuxan, Boavwou Cusku, Manwiti Cusxu, Keuannsp.
Ilposeder awnanuz @uuwiepa, Hailden 3NeMEHMHbLL COCMAG CLAHYES, CMOAbL U M8epi020 OCMAMKA, NPOBeOeH
MEeXHUYECKULl aHAIU3 CIAHYes, ONpeoeieHbl XUMUYECKUe CEOUCMEA KEePO2eHa U MUHEPANbHOU YaACmu  CIAHYes.
Iokasano, yumo 6ce uccnedyemvle CianYbl AGAAOMCA CEPHUCTIBLMU.

Knroueesvte cnoea: zopiouux cianywl, CMOAQ, MEEPObLLIL OCMAMOK, GIANCHOCTb, COOEPHCAHUEe JeMmYUUx, 30]d,
MENIoma c2opanusi, OPeaHUecKuil y2nepoo, IKCmpakm.

Beenenne OTJIMYAIOTCS BBICOKAM ATOMHBIM COOTHOIIEHHEM
YK 662.67.66092.174.3:541:1 H/C: mns vedTr oo pasHo 1,9; mis yras — 0,5, mis

roprouux chadmeB — 1,7. B roproumx ciaHmax

Toproune ChaHipl SBISIOTCS ANbTSPHATHBHBIM COJZICpIKATCS MHHEPAIbHBIE TMPUMECH:  KAIBIHT,

WCTOYHHKOM CBIPbS. 3amachl MX IO BCEMY MUY
COCTAaBIISIIOT OKOJIO 650 TPJIH. TOHH.

Pesonronmeit OOH 33/148 roproune cnaHipbl
BKJIFOUCHBI pecypchl. OT IpYTryX TBEPIBIX TOIUIUB OHH

KBap1l, MOJICBbIC IIIAThI, MTUPUT, COCTUHCHUSA CCPBI U
KUCIIOpOAa | Jp.

MecTopoxaeHust TOpIOYMX
Azepbaiixkana pacIlojiOKEHB B
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OCHOBHBIM B

2 Clarivate
AnalytiCS indexed

Philadelphia, USA 44


http://s-o-i.org/1.1/tas
http://dx.doi.org/10.15863/TAS
http://t-science.org/
http://s-o-i.org/1.1/TAS-02-82-9
https://dx.doi.org/10.15863/TAS.2020.02.82.9

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)  =8716  IBI (india) = 4.260
JIF =1500  SJIF (Morocco) = 5.667 OAJI (USA)  =0.350

BOCTOYHOM YacCTH pecimyOInKy, Ha CKJIOHaX | JTaBHOTO
KaBka3ckoro xpeOTa, NOTEHIMATIbHBIC 3amachl
KOTOPBIX OLIEHWBAIOTCA mpuMepHO 0,5 Mapna. TOHH
[1].

BriepBbie uccienoBaHusIM C 1ENbI0 BBICICHUS
OpTaHWYECKAX MPOAYKTOB OBUIM  IOABEPTHYTHI
claHlbl MecTopokaeHusi [[xanruvaii, XaHarsix u
Juamnmne! [2]. Hamu 66111 IpOTOIKEHBI HCCIIE0OBAHUS
A3zepOaii/DKaHCKUX CIIAHIIEB. bBBUIM  HCCIICTOBAHEI

ciaHIBl MecTopokaeHnid bomprmmoit Crsikn, Masrid
Cusiku, XpiHanbir, JlekbaTanckuit, [llekuxanckuidi u

Kewammsp.

Hnst

OIIPCACITICHUA

IOTCHIIMAJIBHOI'O

COJIepKaHUS TOTCHIHAIBHOTO COJEPXKAaHUS CMOJ B
TOPIOYMX CJIAHIAX MCHONB3YIOT aHanu3 Pumiepa,
KOTOPBIII MpPOBOJUTCA Ha CTAaHJAPTHON yCTaHOBKE

ISO - 647

[3].

Tabnauua 1. PesyasTaTsl aHanu3a @umepa

PesynbraTel aHammza @uiuepa
NIpEe/ICTaBIICHBI B TabmuLe 1.

Copnepxanue
Ne IIponyxTsI XbIHAIBIT Jlexbaran [lexaxan Bonpmoi Manblit Keuansip
Cusku Cusku

1 | Cmona 3,88 20,147 5,52 13,02 12,89 27,9

2 | TBepaplit ocTaToK 82,82 66,453 79,98 70,3 71,3 61,92

3 | JexoMImo3uIHOHHA 0,9 3,2 1,4 2,2 1,42 1,6

s BOJA
4 | Tlaz+norepu 12,4 10,2 13,1 14,47 14,39 8,58

DJIeMEHTHBIA aHANM3 CIaHIIeB IPOBOJUIN IO
meroauke ASTMD — 3178 [4].

B Tabmume 2 mpuBeneHBI — pe3yIbTATHI
9JIEMEHTHOTO aHAIN3a CJIAHIIEB, CMOJBI U TBEPIOTO

octatka. Ilo pesynpraraM »3JIEMEHTHOIO aHaJH3a
OHPEIENICHO KOJIMYECTBO ob1ero yriepona. CMmona B

OCHOBHOM COCTOUT M3 YyIJIEpoda

U BOAOPOIA,

HEKOTOPOT'O KOJINYECTBA a30Ta U OpFaHquCKOfI CCPHI.

Tabauna 2. Pe3yJbTaThl 3JIeMEHTHOI0 aHAJIU3A

Ne HaumeHnoBanue C | H ‘ N | S
CnaHipl
1 Bounbmoit Cusiku 29,25 3,02 0,96 1,61
2 Maustii Cusiku 22,51 2,60 0,92 1,59
3 XbIHAIBIT 19,2 2,15 0,9 1,9
4 JlexOartan 30,2 3,12 0,85 2,9
5 Ilexuxan 20,3 2,7 0,89 1,25
6 Kevamsap 22,8 2,53 0,91 3,1
Cwmorna u3
1 Bonbioit Cusiku 79,2 11,1 1,25 1,2
2 Mamnsiii Cusiku 78,3 11,18 1,14 1,53
3 XbIHATIBIT 77,2 10,8 1,1 1,0
4 JlexbaTan 78,1 11,4 1,26 1,65
5 [lexuxan 77,5 11,05 1,18 0,9
6 Kevamsap 77,6 11,29 1,23 1,55
TBep/ibIil ocTaTOK
1 Bonbmoit Cusku 17,1 1,2 0,87 1,1
2 Mausiii Cusiku 17,21 1,08 0,88 1,02
3 XpIHAIBIT 16,3 1,03 0,89 1,04
4 | Jlexbatan 17,65 1,06 0,91 1,34
5 [lexuxan 17,4 1,22 0,88 0,9
6 Kevammsip 17,25 1,24 0,9 1,62
Kak BumHO W3 JaHHBIX TaOMUIBI 2 TBEPHBIHA HamMu nmpoBomumicss TeXHUYECKH — aHalu3
0CTaTOK OCICH BOJOPOIOM: COOTHOIICHHE yriIepoaa cmanieB. Onpenensinch IUIOTHOCTh, BIAXKHOCTH,
K BOAOPOJY ITPUMEPHO cOCTaBisieT ~17:1, st cMoJibl CONep)KaHME  JICTyYWX, 30JBI, OPTaHUYECKOTO

3TO COOTHOIICHHE paBHO ~7:1.

yriIepo/a, TeIUIOTa CrOpPaHusL.
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Tabauna 3. TexHuyeckHii aHAIN3 TOPIOYUIA CIaHIEB
CriaHupl
IToxazarenu XbIHANBIT JlexOaran [exuxan Bonsmoit Mannbrit Keuamnsap
Cusiku Cusiku
ITioTHOCTB, KI/M° 2261 2219 2252 2223 2241 2227
0
BAaKHOCTE, % 2,92 2,81 2,87 2,72 2,76 2,77
Mace
CO,Z[er(OaHI/IC 20,52 27,5 21,4 29,95 23,48 26,94
JeTy4yux, % macc
Opranuseckuii 18,05 28,1 19,06 27,6 21,25 21,09
yraepox, % macc
3ousa, % macc 82,8 66,5 79,95 74,64 71,3 61,92
Temora 8750 9930 9565 1014 1017 9825
CropaHusi, KIDK/KT
Jlanee HaMu OMpeeNsics XUMUYECKHHA COCTaB oOpaserr TOpIOYEro ClaHla H3MeNbYaeTcs Ha

KeporeHa W3 UCCIEeAyeMbIX chaHueB. McxonHbIM
MaTepuaJoM OpPraHWYEeCKOTO BELIECTBA TOPIOUUX
CIIaHIICB CIIy)KHJa OwmoMacca, TNPEHMYIIECCTBECHHO
HU3UIMX BOJIOPOCTEH, B MEHbIIEH CTENEHN — BbICIIMX
PacTeHHM M YaCTUYHO >KUBOTHBIX OpraHu3mosB. Ilpu

OIPENeNICHNH  XUMHYECKOIO COCTaBa  KEepOreHa
ocoboe MecTO 3aHMMAIOT MPOLECCH IKCTPAKIHU
pa3NUYHBIMU pacTBOPUTEISIMU [5-7]. Us

JUTEPaTypHBIX NaHHBIX [5, 7] m3BecTHO, uTOo N-—
METHITHPPOIHIOH, TETPATHAPOPYpaH BXOAAT B P
3G GEKTUBHBIX PACTBOPHUTEICH ISl  DKCTPAKIHH
TBEPJIOT0 TOILTHUBA. DKCTPAKT HE B3aUMOJCHCTBYET C
pPaCTBOPUTEIIIMH, 4YTO TO3BOJIACT XapaKTePH30BaTh

MenbHUIE U ppakmus < 250 MkM B TeueHnn 10 gacoB
BBICYIIMBAETCs B aTMOoc(epe a30Ta Ipu TeMIIEpaType
105°C. ITocne 3Toro oOpasell craHIa MOMEIIaeTcs B
anmapat Cokciera u odpabarbiBaetcst pactBopom N-
METHIITHPPOITHIOHA (1:1) bi (o) OCBETIIEHUS
pactBopurens. KOMIOHEHTHBIH cOCTaB OnpeensIeTcs
10 CBOICTBAaM MX PACTBOPEHHS B TEKCAHE U TOIYOJIE.
B rekcaHe pacTBOpSFOTCS Maclia, a B TOIYyoOIe
acanpTeHbl. [t onpeneseHns KOJIUYESCTB alKaHOB
apoMaTUYECKAX M TONAPHBIX YIICBOJOPOIOB HAMH
HCIOJIb30BaH xpomarorpaduieckuit METO/I.
Pe3ynpTaThl 3KCTpaKIWU CIAHIEB IPEICTABICHB B
Tabuige 4.

XUMUYECKMI  cocTaB  KeporeHa. McoelTyembli
Tao6auna 4. CocraB ¢ppakiuii 5KCTPaAKTOB
XbIHATIBIT JlexOaran IHexuxan Bonpmoit Mannerii Keuammnsap
KomnoneHTsI Cusiku Cusiku
% Macc % macc % macc % Macc % macc % macc

1. DKCTpakT, BT.4U

a) Macia 28,4 71,8 66,9 74,9 72,5 73,8

0) acdaabTeHBI 21,2 15,1 154 14,9 15,3 14,6

B) KapOOH bl 18,4 4,6 53 51 4.4 4.9
2.KOMMOHEHTHI

IKCTpaKTa, Macla,

B T.4. 28,4 71,8 66,9 74,9 72,5 73,8
a)aJIKaHbI 6,9 21,0 19,3 23,7 23,1 23,9
0)apomMaTuyeckue 8,6 8,9 7,9 7,5 6,9 7,2
YTIIEBOIOPOIBI

B)IOJISIPHBIC 12,9 41,9 39,7 43,7 42,5 42,7
YTJICBOJAOPOIBI

B cocraB roproYMX  CNAaHIEB  BXOIAT WHOT/Ia 3HAYUTEIBHO U MPEACTABIACT MPAKTHUSCKHINA

MUHCPAIBHBIC BEIIECTBA M METAUIBL. B  claHmax
cojiepKatcst MOJHOIEH, cepeOpo, BaHa MM, pyOuIni,
TaHTan, ypan u Ap. ConaepkaHHWE TaKAX BEIIECTB

WHTEpeC s TMPOMBILIUIEHHOTO BblAeNeHus. B
TabynIe 5 IPeACTaBJIeH COCTaB MUHEPAIHLHOW YacTH
TOpIOYUX CIIAHIIEB.
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Tabauna 5. CocraB MUHepPaJIbLHOM YacTH CJIAHLEB
KomuuectBo, %
KomnoHeHTsI XbIHAJIBIT JlexOaran Iexuxan Bonsmoit Maunerii Keuannsap
Cusaxu Cusxu
SiO; 37,4 36,26 36,75 35,89 36,2 35,94
Fe203 15,9 16,3 17,2 17,62 17,58 16,96
Ca0 22,5 215 22,35 21,88 22,2 21,3
MgO 0,95 1.2 14 11 13 2,18
K20 0,88 11 0,97 0,99 1,04 1,92
TiO, 1,51 1,48 1,53 1,41 1,43 1,56
MnO 1,24 11 13 12 0,97 0,94
CuO 0,46 0,54 0,6 0,39 0,52 0,65
Zn0O 0,85 0,92 0,82 0,89 0,77 0,95
SOz 15,1 14,6 13,7 14,29 13,9 12,9
P20s 1,11 0,98 1,18 1,32 1,219 1,35
CoO 0,08 0,12 0,1 0,04 0,031 0,15
MoO 2,02 3,90 2,1 2,98 2,84 3,2
Takum oOpa3om, BIEpBBIE  HCCIIEIOBAHBI oOpasyommxcss CMOJI W TBEPABIX  OCTaTKOB.
(PU3UKO-XMMUYECKHE CBOWCTBA TOPIOYUX CIAHIIEB OmnpeneneHo, 4To UCCIEoyeMbIE CIIaHLIbI OTHOCSITCS K
IIECTH MECTOpOXIeHHH Asepbaiikana: XbIHAJBIT, BBICOKOCEPHUCTBIM. Omnpenenen COCTaB

JlexOaran, Illekuxan, bonbmon Cusku, Mabli
Cusxkn u Kewammsap. Ilpoemen anamm3 Owmmepa,
YCTAaHOBJIEHBI ~ JJIEMEHTHBIE  COCTaBbl  CIIAHIIEB,
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CATALYTIC PYROLYSIS ON AZERBAIJAN ZEOLITS

Abstract: This works presents research on the catalytic pyrolysis of the fractions 120-230°C and wide vacuum
gas oil (350-500°C) obtained from a mixture of Baku oils. Zeolites — mordenite and clinoptilolite were used as
catalyst, deposits of which are available in the Republic of Azerbaijan. It have been determined, that the optimum
process temperature 650 — 700°C, bye use of modified mordenite NiCl, — 6H,0 ethylene yield 40.2% at 700°C and
amount of propylene and isomers of the alkane hydrocarbons is increased. Yield of the olefin hydrocarbons by
pyrolysis of the fraction 120-230°C is nearly 78-79% and by pyrolysis of the vacuum gas oil — is 35-37%.

Key words: pyrolysis mordenite, clinoptilolite vacuum gas oil, catalysit, zeolite, olefin hydrocarbons,
pyrocondensate,coke.

Language: Russian

Citation: Dadaeva, G.C., Yusif-zade, A.A., & Mamedkhanova, S.A. (2020). Catalytic pyrolysis on Azerbaijan
zeolits. 1SJ Theoretical & Applied Science, 02 (82), 48-54.

Soi: http://s-0-i.0rg/1.1/TAS-02-82-10  Doi: &os¥¢ https://dx.doi.org/10.15863/TAS.2020.02.82.10

Scopus ASCC: 1909.

KATAJIMTUYECKU MUPOJIA3 HA ABEPBAMI)KAHCKHUX [IEOJIUTAX

Annomauusn: B dannoii pabome Oanvl UCCLe08aHUsA NO Kamarumuyeckomy nuponusy gpaxyuii 120 — 230°C u
wuporozo eakyymnozo 2aszoins (350 — 500°C), nomyuemmvix uz cmecu bBaxumnckux megmeii. B kauecmee
KAmaau3amopo8 UCnoib3068aHblL YeoIumsl MOPOEHUN U KIUHONMULOLUM, 3A1eHCU KOMOPbIX umetomcs 8 Pecnybiuke
Asepbaiioncan. Ycmanoeneno, umo onmumanvHol memnepamypoii npoyecca sasasiomces 650 — 700°C, npu
ucnonvzoganuu moouguyuposannozo NiCly-6H>0 mopoenuma évixo0 smunena cocmasnsem 40,2% npu 700°C, a
npU NPUMEHeHUU KIUHONMULOTUMA YELIUYUBAENCSl KOTUYECME0 NPONUTIEHA U U3OMEPO8 ANIKAHOBbIX Y2lle8000P000E.
Buixo0 oneghunoswix yene6o0opodoe npu nuponuse gpaxyuu 120 — 230°C cocmasnsem oxono 78 — 79 %, a npu
nuponuse 6axyymnozo eazounsi 35 — 37%.

Knrwueesvie cnosa: nuponus, mMopoenum, KIUHONMUTLOLUM, GAKYYMHbIUL 2a30Ulb, KAMALUZAMOP, YEOLUm,
oneghurosble yene6000po0bl, NUPOKOHOEHCAM, KOKC.

Brenenne YIJIEBOJOPO/BI, KaK OTHIIEH, MpPONWIEH, OyTEHHI,
YK 662.67.66092.174.3:541:1 aMuiIeHsl W Tp. Bce 3T yrieBomopoabl B
3HAQUUTENIbHBIX KOJIMYECTBAX II0Jy4atOTCs B IIPOLIECCE

B He(TEXUMHYECKON MIPOMBILIJIEHHOCTH nupoinuza. B HacTosiee BpeMsi  HaumOouiblee

OCHOBHBIM CBIPpbLEM ABJIAIOTCA TaKHC OJ'IC(l)I/IHOBHG
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pacnpocTpaHeHUe MONYYH TEPMUYECKHH MUPOIIH3 B
TpyOUaThIX MeYax B MPUCYTCTBUH BOJASHOTO Mapa.

Bce ycoBepiieHCTBOBaHHMsI 3TOTO  Ipoliecca
MPUBEIN K BHICOKOMY BBIXOJY OJE(DUHOB U MPOIIECC
JIOCTUT  TIpeZiella CBOEro  pas3BuUTHs.  [lodTomy
MCCIICIOBaHMUS B 00JIACTH KaTATMTUYECKOTO MUPOITH3a
B HacTosIIee BpeMs OpuoOperaroT  OOIbIIOe
3HadyeHue. [IpuMeHeHne KaTann3aTopoB IO3BOJISET
YMCHBIITUTh JHEPTeTUYCCKUC 3aTPaThl, 3aTPaThl Ha
obopynoBaHue u mp.

Iporiecc KaTanuTHYECKOrO0 KPEKUHra XOpOIIO
W3y4YeH, TPEIUIOKEHO JIOCTATOYHOE KOJINYECTBO
Pa3HOBHIHOCTEH pEAKTOPHO — PEreHepaTOpPHOro

YTJIIEBOJIOPOAHOTO CBHIPBS, OIS 4Yero HEeoOXOIUMO
Ob110:

a) BBIOpaTh YCTAHOBKY JUIf
nporecca KaTAINTHYECKOTO TTMPOIIN3a;

0) BBIOpaTh W OMPOOOBATh KAaTaIM3aTOPHI U
CBIPbE, KOTOPBIEC MPHUMEHSIIICH IPH UCCIECAOBAHUX;

B) HMCCJIC/IOBATH BIMSHUE YCIIOBUH IPOBENICHUS
Ipolrecca Ha BBIXOJ TPOAYKTOB.

B  nwmreparype  WMEIOTCS — 3HAYMTEIBHOE
KOJINYECTBO  HCCIEAOBAaHMH 1O  MPHUMEHEHHIO
LEOJINTCOICP)KAINX ~ KaTalu3aTopoB B  IIpoliecce
KaTaJIMTHYECKOI0 THPOJIN3a, KOTOPBIA SBIIAETCS
JKECTKOM (popmoit kpekunra [1-3].

NIPOBEICHUS

0J10Ka, YTO MOXKET MOCITYXKHUTh OCHOBOMH IIpH BBIOOpE Jns  uccnenoBanus Hamu  Obita  coOpana
PEaKIMOHHOM  CHCTEMBI Ui KaTaJUTUYECKOTO nmabopatopHass ycraHoBka (puc.l). TpyOGuaTsrit
MHPOJTH3a. peakTop 1 MpeAcTaBiseT METAIINYECKYIO TpyOKy M3

OOBEKTHI ¥ METOIBI MCCIENOBAHMUI

Llens  mamei
HCCIIeIOBAaHUHT

paboTBI  3aKio4aeTcs B
KaTaJIMTUYECKOT0 IIHPOJIH3a

et

B

HEepKaBeIoIell CTajau ¢ BHYTPEHHHM IHaMeTpoMm 15
MM. OH mnomemancs B JJIEKTPUYECKYIO I1€Yb.
Temneparypy B I€4d IPOBEPSUIM IPU IOMOLIU
TEPMOMAPBHI.
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Puc.1. JlabopaTopHasi ycTAaHOBKA B NpoLecce KATATUTUYECKOT0 MUPOJIN3a
1- meTanTn4yeckas TpyOka; 2- meun; 3- Tepmonapa; 4,5- moxkaszaresu;
6-TepMoMeTp;7- ra3oBBIN CYETUYHK; 8- XOMOAUIBHUK; 9- eMKOCTH “KHIKOT0 MPOIYKTA;

[Monuepxanue TeMIepaTypsl Ha HEOOXOAUMOM
YpPOBHE TPOBOAMIIOCH MPU MOMOIIM pEryisTopa
TeMIepaTyphIL.

B Mecte BBOJa Chipbs HamH Oblia TMOJIOKEHA
TOHKasl ~METaJUIMYecKas CeTka, Ha KOTOPYIO
HACBINIAJTUCh YacTUIbl KBapiia. OTOOpaHHBIC MPOOKI
ra3a aHaJM3UPOBAINCH Ha XpoMaTorpade. B peakTop
3acelnazcs KaTajlu3arop.

VcxomHoe ChIppE IOAABANIOCH B PEAKTOp C

KoncranTa CKOPOCTH
YIJICBOZOPOIHOTO  CBIPbS
crenytomiei hopmyae (4)

1 x-(1+Bx)
K=-. "~
T 1-—x
e T — BpeMs; X — CTeNeHb NpeBpalleHus; f —
K03(pPHUIIHEHT, MOKA3BIBAIOIINA H3MEHEHHE O0BbeMa
PEaKIMOHHOH CMECH.
B MoxHO ompenenuTh Mcxons M3 o0beMa Ha

Ppa3IoKCHUA
oInpeaciiaiacb 1o

3aJaHHbIM  pacxogoM.  IIpomykTel  peakuuu BBIXOZIC M3 PEaKTOpa M Ha BXOJE!

MOCTYNAIOT B XOJOAWIBHUK 8, Ta3bl NPOXOIAT B 4 1+

ra3oBblil CYETUUK 7, )KUJAKHE MPOAYKTHl B IPUEMHHUK Vo B-x

9. V — o0bem Ha BbeIXOZE; Vo — 00beM Ha Bxome. M3

KaranuzaTtop MOXXHO pereHepupoBaTh NoJavyeH
B peakTop BO3dyXa npu Temneparype 600°C B
TEUEHHUH 2 JacoB.

JUTEPATypHBIX  JaHHBIX  (5) W3BECTHO, 4TO
OCHOBHBIMH PEAKIMSIMH TTHPOJIH3a SBISIOTCS:
CnHonyy = CHyp + Hy

Cm+nH2(m+n)+2 - CmHZm + CnH2n+2
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Jnsa stux peakumid W3MEHEHHWE W300apHOTO
MOTEHIMaJla MOXKHO pPAacCUUTaTh II0 CIICIYFOIIM
hopmymnam (5):

AG® = 33400 — 500n — 27,9T — 1,0nT

AG® = 18700 — 500n — 26,9T — 1,0nT
N — YHUCIO aTOMOB yrjiepoga B YIJICBOIOPOC
CnH2n+2-

AHanu3 ypaBHEHHI MMOKa3bIBAET, YTO pa3phiB
[ENH TEPMOJAMHAMHYCCKH MPOU30MIET CKOpee, YeM
peakisi JIeTHAPUPOBaHMs. Bplie TeMmeparypbl
297°C AG° cranoBuTCS OTPULIATENLHOM, a ipr 294°C
AG® = 0. Jlna peakuun permapupoBanus AGY = 0
npu Temmeparype 669°C [6]. TIpu Temmepatype BbILIe
827°C M300apHBI IMOTEHIWAN BCEX MpeHeTbHBIX
yrieBoopozoB (kpome CHa) BhIlIe, 4eM y 3THIICHA U
MO03TOMY BCE OHHM MOTYT MCIHOJIb30BATHCS KAK ChIPhE
JUTS TIOJTyYCHHS STHIICHA. Bce 3TO MMeeT 3Ha4YeHUE
NpU  MPOBEICHUU TEPMUYECKOrO Ipolecca, s
KOTOPOTO  OCHOBHBIMH  (DaKTOpPaMHU  SIBISIOTCS
TeMIIepaTypa, BpeMs HpeObIBaHHs B 30HE PEaAKI[HH.
Temmeparypa W  OPOJODKHTEILHOCTh  PEaKIUid
3aBHCHMbIC APYT OT Apyra (GakTopbl.

VYBenuueHne BpEeMEHH MPEObIBAHUE CBHIPbS B
peaKkTope TPUBOIUT K DPA3JIOKCHUIO HA YIJIEPOI U
Bozopox. [Tosromy Bpems ot 0,1 mo 4 cex (7).

[IpoBeneHue SKCICPUMECHTOB.

B kadecTBe KaTaau3aTOPOB HaMH  ObUIH
HCTIOJIh30BAHBI TIPUPOIHBIC IIEOTUTH — MOPACHUT U
KJIUHONITHIIOJUT.

Bce LEOJTUTHI UMEIOT Kapkac u3
TeTparoHaJbHBIX cinoeB (8). XMMHUYECKHi cocTaB
neomutoB M, ,, (AlO,)x - (Si0,)y - zH,0, tae M —
KaTHOHEHI ¢ BasieHTHOCTHIO N (Na*, K*, Ca?*, Ba%*, Sr?*,
Mg?*), Z — umcno Monekyn BOABI, OTHOIIEHHE Y/X
MeHseTcs OoT 1 10 5 /i pa3HbBIX TUIIOB LIEOJIUTOB.
OOmuM Uit 000MX THIIOB  MPHMEHSICMBIX HAMH
LEOJIUTOB SIBJISICTCS HAMYUE TPEXMEPHOro Kapkaca,
00pa3yroliero CUCTEMbI MOJOCTEH U KAaHAJOB, B
KOTOPBIX HAXOISTCS KATHOHBI M MOJICKYJIbI BOJIBIL.
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Knusaontmnonutst U MOpACHHTHl  IIHPOKO
pacnpocTpaHeHbl B MPHUPOJE U SIBISIFOTCS LIEHHBIMHU
MPE/ICTABUTEISIMU 1ICOJTHTOB.

Kimnontunonut obnmanmaer
CKOPOCTSIMH OOMEHHBIX PEaKIHH.

MopaeHUT W  KIMHONTWIONUT  HPOSBISIOT
BBICOKYIO TEPMHYECKYIO CTOMKOCTB,
XapakTepU3yrTCs BBICOKUM oTHOIIeHneM Si/Al.

B mHacrosmee BpeMs IICONHUTHI  IUPOKO
UCIIONB3YIOTCS B KaUECTBE KaTaIU3aTOPOB B IIPOLIEcCce
KaTaJUTUYECKOTO  KpekwHra. [lostomy  Hamwm
UCIIOJIb30BaHbI LIEOJIUTHI JoObIBaeMble B
AzepOaiipkane B KadecTBE  KaTajJW3aTOpPOB
KaTaJIUTHYECKOTO MTUPOJIH3a.

I'maBHOM  XapakTEpUCTUKOM  KaTaau3aropa
SIBIISIETCSI €70 aKTUBHOCTB. JIJIsl M3y4eHHsI aKTHBHOCTH
00erX KaTaln3aTOpOB MbI B PEAKTOpE MPOIYCKAIH
CBIPbE C TIOCTOSIHHOM CKOPOCThI0. [IpoayKThI peakuuu
pa3aensnch Ha KOMITOHEHTBI B
xXpomarorpadudaeckoit KOJIOHKE. [Ipu
TMIOCJIE/I0OBATEILHOM BBOJIE B PEAKTOP IPOO HCXOTHOTO
CBIPbSA MIPOUCXOUIIO U3MCHEHHE CTEIICHN
NpEBpaIlleHHs, YTO II0Ka3blBal0O HA M3MEHEHHE
AKTMBHOCTH KaTaJl3aTopa.

Ha pucynkax 2 u 3 mnoka3aHO H3MEHEHHE
BBIXO/1a TIPOYKTOB Muposu3a ppakuun 120 — 230°C
n3 cMmecu bakmHCKMX He(TeH, CBOMCTBa KOTOPHBIX
NPE/ICTABJICHBI B HAIMX NMPeAbIIyIInX padorax(9).

AKTHBHOCTP ~ KaTallM3aTOPOB IO  Mepe
YBENMUYECHUS! ~ KOJNMYECTBA  BBOJWMBIX  HPOO
IOCTENIEHHO IIafiaja, HO 4Yepe3 Kakoe — TO BpeMs
JOCTHTAJa CTAllMOHAPHOTO COCTOSHMA. [lmpomnms
npopoawics npu  Temmeparype 650°C, Bpewms
koHTakTa ~2,8 — 3,0 cek. O6beM BBOAMMOM MPOOHI 6

MMS.

BBICOKMMHA

Ha puc. 2 npencraBieHbl BBIXO HEMPEASTbHBIX
C> — C4 mpH HCTIONB30BaHUU MOAU(PHUIIMPOBAHHOTO
consio NiCly -6H,O mopaenura, a Ha pucyHKe 3 aaH
BbIX01 C2 — C4 Ha IPUPOTHOM KIIHHOTITHIIOITUTE.

1 2 3

& 7 & 9 1w

npobBI CBIPBA

Puc.2. Beixoa ¢paknuii C2 — C4 Ha MOAMUIIIPOBAHHOM MOP/CHHUTE
1 — BBIXOJ 3THJIEHA; 2 — BHIXO/ MPONUJIEeHA; 3 — BHIX0] ) OyTeHOB
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Puc.3. Beixoa ¢ppaxuuii C2 — C4 Ha NpUPOAHOM KJIMHONTHIIOJHUTE
1 — BBIXOJ 3THJIEHA; 2 — BHIXO/ MPONMUJIEHA; 3 — BHIXO] ). OyTEeHOB

Kak BHIHO W3 PHCYHKOB 2 M 3 aKTHBHOCT HE3HAYHTENIHHO, a CYMMapHBIH BEIXOJ OyTEHOB
KaTalM3aTopa TOCTENEHHO CHMKAETCS IO Mepe yBenMuuBaeTca. B Tabmuie NPUBOAMTCS MOJHBIIA
yBETMUEeHNs KONHUECTB o6 chiphs. Ho u3 prcyHKoB KOMITOHEHTHBIH cocTaB Ta30BOi IPOGHI
BUJIHO, YTO aKTHBHOCThH KATaJIM3aTOPa 3HAUMTEIIBHA, KAaTaJIUTHYECKOro IIpeBpamenus ¢pakuun 120 —
BBIXOABl  MPONMICHA,  OTHICHA  CHIDKAOTCH 230°C npu Temmepatypax ot 600 zo 700°C.

Taéauna 1. KoMIoHeHTHI ra30Boii MPo0bI MPH KATAJIMTHIECKOM NpeBpamennu ¢ppaxumii 120 — 230°C

Bewectso, Temnepatypa, °C
BBIXOZ % 600 650 700 600 650 700
Macc.
Ha MOIU(HUIIMPOBAHHOM MOPJICHUTE Ha IIPUPOSHOM KIMHONTHIAINTE
Bonopon 0,39 0,65 1,95 0,2 0,3 0,1
Mertan 2,4 4,05 6,05 1,0 2,3 2,0
OtaH 4,6 3,5 5,2 1,2 2,8 1,9
[Tporan 11,9 51 2,1 4,1 3,9 2,75
Bbyran 5,25 3,06 1,75 6,3 4,7 4,2
[enran 2,95 0,95 0,55 1,9 1,6 1,4
i Oyran 6,9 3,05 2,1 7,5 6,8 5,95
i meHTan 3,83 2,3 1,4 3,9 3,4 2,8
9THJICH 21,88 38,54 40,2 30,4 33,5 34,6
TPOTIHJICH 28,05 28,3 28,4 28,2 28,3 32,4
> OyTeHOB 11,85 10,5 10,3 15,3 12,4 11,9
> onerHOB 61,78 77,34 78,9 73,9 74,2 78,9
Kak BugHO ®W3 gaHHBIX  Tabmumel 1, BeIpakeH. OOpazoBanme Ci1 — C; mo kapOoHMWA —
KJIMHOIITHJIONNUT OOJIbIIE CIOCOOCTBYET pEaKLUH MOHHOMY MEXaHM3MYy HEBEJINKO M B Ta3e HAXOAATCA
M30MEpH3aIlii, T0ITOMY HaOIIOMAIOTCS OOJbIITNe C3 — C4 u C1 — C; B raze mpu mpoBEASHUH TIpoliecca
BEIXOJIBI H300yTaHa M H30IICHTAHA, YeM dTaHa, MeTaHa Ha Mopaenute npu temneparype 650°C pasno 7,17%,
W BOJOpOZAa, TaKKe HAOIOAeTCsl yBEIMYCHUE a Ha KIIMHONTUJIOINUTE cOCTaBiseT 22,5%.
BBIXOZIa OyTEHOB M TPONMJIECHA, BBIXOA JTHUIIECHA Tak Kkak caMbIM CTaOMJIBHBIM  SIBJISIETCS
HE3HAYUTENILHO  yMeHbmaercsa. OOmmuil  BeIXOH TPETHYHbI KapOOHUH — MoH, mo3tomy mpu 600°C
HENPEJEIbHBIX YIIIEBOAOPOJOB IPU TEMIIEPATypax KOJIMYECTBO M300yTaHa W N30MEHTaHA Ha MOPJCHUTE
650 — 700°C npumMepHO O/IMHAKOBBIMA. cocrasiser 10,73%, a Ha knuHonTunonuTe 11,4%.
OueBUAHO, UYTO TMpPU TPUMEHEHUH O0EuX IIpu  Ttemmeparype 700°C  momydarorcs
KaTaJu3aTopOB, Peakus MPOTEKaeT Mo KapOOHWH — 3HAUUTEIbHBIE KOJMYECTBA OTWIICHA, IPOIIJICHA,
KaTHOHHOMY MEXaHU3My, HO B Cllyyae NpPHUMEHEHHs OyTeHOB, HO MeTaHa M OJTaHa [OJydaeTcd Ha
KJIMHONTHJIOINTA 3TOT MEXaHW3M Ooiee  SpKO KJIMHOIITHJIONNTE 3HAYUTEIbHO MEHBINE, YEM IIpH
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MIPOBEJCHUH IHPOJIN3a HA MOPIACHUTE. YBEIHUCHHUE
KOJINYECTBA BOJOPOJa P MPOBEICHHUH IIpolLecca Ha
MOpPJAEHHUTE TTOKA3bIBAET, YTO C POCTOM TEMIIEPaTypHhI
HauMHAIOT WrpaTh pOJb pPAAUKAIBHBIC IICITHBIC
peakuuu. B ciiydae mpuMeHEHHs KIMHONTHIIONMTA
peakIuy BCE €IIe MNPOTEKAIT M0 KapOOHWH —
KaTHOHHOMY  MexaHu3My. IlIpenckasats cxemy
MUPOJIN3a YTIEBOIOPOAOB ABISIETCS BECbMA CIIOKHOM
3aJaueif, Tak Kak MEXaHW3M MHMPOIM3a BBICIIUX
AJIKaHOB — 3TO COBOKYIHOCTb 3HAYHUTEJIBHOIO YHCIIA
MIEPBUYHBIX M BTOPUYHBIX peaknuil. [loaroMy MOXHO

ckazath, uto npu 600°C mpeobnamaer kapbonmii —
VOHHBII MEXaHU3M peakuui, a C TOBBILICHHEM
temneparypsl g0 700°C wu BhIme BO3pacTaer
PaIuKaIbHO — IEMHOH MEXaHU3M.

3aBHCHMOCTh KOHCTaHTBI CKOPOCTH Pa3JI0KEHHUs
MPSMOTOHHOTO OEH3MHA OT TEMIIEPaTyphI

K =1,61-10%xp(—120,8/RT)

B Tabnuie 2 naHbl BBIX0/1a TIPOAYKTOB MUPOJIN3a
¢pakmun 120 — 230°C ma MoaupUIUPOBAHHOM
MOPACHUTE U KIMHOIITUJIOIUTE.

Ta6;uua 2. BeIxo NpoayKTOB NpH KATAJIMTHYECKOM mupoause ppakmun 120 — 230°C

Bemectso, Temnepatypa, °C
BBIXOZ % Macc. 600 \ 650 | 700 600 | 650 \ 700
Ha MOAU(DUIIMPOBAHHOM MOPICHUTE Ha PUPOJHOM KIHHONTHIIOIHTE
la3 78,7 80,0 81 78,5 78,55 79,55
[upokonnencat 10,2 9,5 8,9 10,8 10,6 9,8
Tsoxenas cmoia 5,0 4,0 3,2 4,8 4.7 4.2
Koke 6,1 6,5 6,9 59 6,15 6,45
Copepxxanue 48,62 61,87 63,9 58,0 58,3 62,76
osie(h)uHOB B
rase
B tabnwme 3 npruBeneHs! GU3NKO — XUMHYECKHE HA KIMHONTWIONMTE mpu Temmeparype 700°C u
CBOifCcTBA MUPOKOHJCHCATa, MONYyYCHHOTO MpPU BpeMeHH 3 CeK.

MMPOBCACHUN IIPOIECCa KAaTATUTUYCCKOI'O0 MNHUPOJIM3a

Taﬁ.lmua 3. ®u3NK0 — XUMHYECKHE CBOMCTBA NHPOKOHAECHCATA

[NokazaTtenn 3HaveHus
[InotHoOCTh, p2°, Kr/M3 785
DpakMOHHBII COCTAaB, oc
Hauano xunenus 41
10% neperonseTcs Npu TeMIiepaType 82
50% neperonsieTcs Ipu TeMIepaType 135
90% mneperonseTcs NpHu TeMIIEpaType 164
Konen kunenus 174
CopepxaHue yriieBogopooB, % Macc.
TMapaguHoBbIX 0,4
HadrenoBbix 80,9
ApoMaTHYECKIX 91
HenpenenbHbix 9,6
[Toxa3zaTens mperToMIICHHS 1,4485
IIpoBenenue  muponusa  NOpd  BBICOKUX Janee s cpaBHEHMS ~ MBI IIPOBEJH
TemIepaTypax 0e3 IoAaun BOASHOIO Iapa NPUBOAUT KaTaJUTUYECKUH THMPOJIIN3 BaKyyMHOIO Ta30iis,
K YMEHBIICHHUIO YIENbHON TIOBEPXHOCTH BBIKUIAIOIIEro B npejenax 350 — 500°C, B3sToro npu
kartanmzaropa  (1,10).  IlpuunHON  CHIDKEHHA neperonke cmecu bakunckux Hedrel. CymmapHoe

YACTbHOM TOBEPXHOCTH, BUANMO, SBIISICTCS YAAICHUE
C IOBEPXHOCTH KaTallu3aTopa rMIpOKCHIBHBIX TPYIII,
B pe3yJIbTaTe 4ero oopa3yercst Kakoe — TO KOJTHYECTBO
BOJIsTHOTO napa. [Ipu 3ToM Hc4e3aroT 1Ba MPOTOHHBIX
I[eHTpa U o0pa3yeTcs OAWH aNpOTOHHBIA IEHTP, TO
€CTh BO3HHUKAIOT Taphl KUCIoTa — ocHoBaHue (11).

conepkaHne napaduHO - Ha(TCHOBBIX
YIJIEBOJIOPO/IOB B BaKyyMHOM TI'a30ijie COCTaBISET
59% macc.

B Tabmune 4 npeacTaBiIeHBl PE3yJbTATHI
MUpOJIM3a  BAaKyyMHOTro  Trasoins Ha  oboux
KaTaJn3aTopax.
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Taé.auua 4. BbIxoa NpoIyKToB NPH KATAJTHTHYECKOM MUPOJIN3e BAKYYMHOTo0 rasoiiis (350-500°C)

Bemtectso, Temneparypa, °C
BBIXOZ % Macc. 600 | 650 | 700 600 \ 650 | 700
Ha MOJU(UIUPOBAHHOM MOPJICHUTE HA MPHUPOJAHOM KIIHHOITUIIATUTE
Bomopon 0,9 1,01 1,09 0,65 0,85 0,96
Meran 7,3 7,5 7,85 5,2 5,6 6,3
Oran 2,8 2,95 3,9 1,8 2,1 2,6
Iponan 1,0 1,2 1,5 0,8 0,7 0,65
byran 2,55 1,2 0,65 5,0 4,6 4,3
i Oyran 0,85 1,05 1,2 4,5 4,2 4,0
STUJIEH 12,1 8,2 20,1 10,65 17,2 18,7
TPONHIIEH 9,9 9,27 8,57 10,10 10,4 10,85
> GyTeHOB 9,3 8,9 7,1 9,9 9,3 8,8
[MupoxonaeHCcaT 14,1 13,7 11,04 14,55 12,8 10,4
dpakuus>195°C 33,3 33,2 23,2 31,0 25,35 21,24
Koke 5,9 20,09 13,8 6,05 6,9 11,2
Conepxanue 31,3 36,3 35,7 31,85 37,1 30,05
one(pIHOB B
rase

Kak BumHO W3 maHHbBIX Tabmui 1, 2 u 4 npu
MUPOJIM3e BAaKyyMHOIO Ta30iisi COCTaB MPOIYKTOB
OTJIMYAETCS OT COCTaBa MPOLYKTOB MMOJYYEHHBIX MPH
mupomuse  dpaxmuu 120 — 230°C. Conepxanue
STUJIEHA ¥ TPOIMHUICHA CHHU3WIOCH, YBEIMUYHMIOCH

B0
75
0

G0
S0
a0

20

BBINOO oneduHOE %o

KOJIMYECTBO KHMAKUX HpomykroB. Ilpm mmpommse
BaKyyMHOI'O Ta30/JIs 3HAYHMTEIBHO YBEIUYUBAIOTCS
BBIXOIbI KOKca. Ha puc.4 npezacTaBieHa 3aBUCUMOCTb
BbIXoz1a oneuHOB Co — C4 OT TEMIEpATyphI TIpoIIecca
NP TIHPOJTU3€E PAa3JIMYHBIX (pPaKInii.

550

B0

&S50

SO0 150

0
TeMmeparypa rnpoiecca, C

Puc. 4. 3aBucumocth BbIxosa ojiepuHOB C2 — Cs 0T TeMIepaTypbl HHPOJIN32 PA3THYHBIX Gpakumii Ha
MOp/EHUTE M KINHONTHIOIUTE
1 — ¢p. 120 — 230°C na mopenuTe; 2 — IMPOKHUIA BAKYYMHBIH Ia30ilJib HA MOpPAEHHTE;
3 -120 - 230°C na KIMHONTHJIOINTE; 4 — HIMPOKHii BAKYYMHBIIi ra30iiib Ha KJIMHONTHIIOJIHNTE;

Kak BumHO M3 puc. 4 C yTSDKETIEHHUEM CBHIPbS 3akaioyeHue. B pesympTaTe uCCleOBaHUNA
BbIxoza ¢pakuuit Co — C4 yMEHBIIAETCS, YTO CBSI3AHO KaTaJIUTHYECKOTO MMHPOJIN3a Ha MOIU(PHIIMPOBAHHOM
C NOBBIIICHHBIM COACPKAHUEM B BAKYYMHOM rasomie COJIBIO HUKCIIA MOPACHUTE u IIPpUPOAHOM
apOMaTHYECKUX YTIIEBOAOPO0B. OUEBHUIHO, YTO IPH KIMHONTHIONNTE (00a [meonaWTa HAXOAATCS B
MUPOJIM3E Ha TSDKENBIX BUJIAX CHIPbS HEOOXOIUMO Azep0aiipkaHe) yCTaHOBJICHO, 4YTO HauOOJbIINE
MPOBECTH MPEIABAPUTEINBHYIO OYHCTKY CBIPhS OT BeIxonel onepuHOoB C; — C4 mexxar B oOmacTh
CEepHUCTBIX  COEIUHEHMH U apOMaTUYECKUX temneparyp 650 — 700°C. Tlpu mumponmse
YIJIEBOIOPOIOB. npsMoronHoit ¢paxmuu 120 — 230°C mpu 700°C
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nojxy4aercst okosno 35 — 40% osrunena u 28 — 32%
nponuieHa. [lpy mHUponu3e Ha KIMHONTHIIONUTE
MOBBIIMIAETCS BBIXOJA MponuieHa U OyTeHoB. Ilpu
HUpOJIU3€e BAKYYMHOro rasoiins (350 — 500°C) Beixon
0JIe()HHOBBIX YIIICBOJAOPOIOB YMEHBINACTCS OOJIBIIIE,
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Introduction

At a time when today is developing, countries
are tomorrow the future of the present and the present
employ them for development, the younger
generation's future and attracting local and foreign
investors trying to be a reformer and adapt to different
areas will do. An example of this is free economic
zones. Free Economic Zone - economic or external, in
accordance with international treaties or special laws
preferential tax, finance, customs and other activities
Free currency conversion is where legal conditions are
introduced. Foreign and to work with local
entrepreneurs’ production and business infrastructure
will be established.

A special international legal status will be
introduced in the free economic zones is an integral
part of the country, no matter where it is located All
practices (creation of firms and companies on land

allocation, import / export of goods, goods). Foreign
and local It is designed to attract entrepreneurs and
work in them a production and business infrastructure
will be established. Free Economic Zones The aim is
to attract many new technologies and investments, the
creation of an advanced economic space and, thus, the
country's economy is a rapid development.

Literature Review

There are numerous theoretical and empirical
studies on FEZs. The classic studies discussed trade
creation and trade transfer in a cross-national “Free
Economic Area” [1]. However, the most studies focus
narrowly on the economic effects and roles of EPZs
and SEZs in developing and socialist countries [2].
Several studies attempt to provide a theoretical
framework to analyze these economic effects, i.e., its
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benefits and costs, based on the standard “2 x 2 x 2”
Heck-Onhlin trade model for small countries [3].

Others present a general theory of FEZs [4] or
they discuss their structural and spatial evolution
[51.[6].[7]. World economic integration and its
relation with FEZs will be firstly discussed in order to
explain FEZ’s dominant role in the world economy
and its development trend. A structural and spatial
evolutionary model of FEZs on an international level
will be developed based on a general definition, a
factor system and a systematic typology of FEZs,
which will improve the previous studies [8].

The first economist to provide a theory and a
model for agglomeration was Alfred Marshall in
1920. Firms tend to cluster near to one another
because industrial agglomeration reduces transport
costs, hence resulting in “agglomeration economies.”
Marshall (1920) defined three categories of transport
costs: moving goods, labor, and ideas [9]. In other
words, there are two key channels through which
SEZs can develop networks of economic efficiency
and interdependence [10].

Last, the agglomeration of firms in SEZs is
expected to lead to technological spillovers. The

agglomeration of firms in specialized SEZs promotes
Marshall-Arrow-Romer (MAR) externalities (Hu
2007, Rodriguez-Pose and Crescenzi 2008).
Concentrating firms within a common industry
facilitates industry-related knowledge spillovers
among workers and promotes further specialization
and industry-specific innovation, leading to firm
growth (Henderson 2004). Multisectoral SEZs create
an environment for Jacobian externalities (Carlino and
others 2001; Rodriguez-Pose and Crescenzi 2008).
The diversity of firms and their activities in SEZs
enable firms to take advantage of knowledge
complementarities and cross-industry transfer of ideas
[11],[12],[13],[14].[15].

Method and Materials

In this article author used conceptual theory
approach on definition, classification, development
history with secondary source data. As a main material
can be presented UNICTAD reports, articles form
ScienceDirect, Lex.uz and National Statistics
Committee sources.

Results

Figure 1. Geographic Footprint on Special Economic Zones

““ % Q’Q
/

Source: Competitive Industries and Innovation SEZ Database, 2019.

The Competitive Industries and Innovation
Program (CIIP) has assembled a database that covers
553 special economic zones in 51 countries across
Sub-Saharan Africa (SSA), East Asia & Pacific
(EAP), Europe & Central Asia (ECA), Middle East

and North Africa (MENA), South Asia (SA), and
Latin America & Caribbean (LAC). This SEZ
database builds on previous efforts to establish an
inventory of SEZs across countries and regions.
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Figure 2. Drivers of SEZ Performance, The Conceptual Framework

Growth in surrounding area

7R
' A\

SEZ Program SEZ characteristics Contextual factors
Incentives package Maturity National and regional
Fiscal and non fiscal Size Institutional quality
Requirements Operator Rule of law
Investment requirement Location Access to markets
Ownership requirement Industry focus Income level
Program characteristics NG Human‘capltal

Services offered Population density
Independence of regulator
Time of program establishment

Source: Special Economic Zones an Operational Review of Their Impacts, Competitive Industries and Innovation

Program, The World Bank Group, 2017, p 42.

The first set of factors linked to SEZ
performance is related to the set-up and design of the
overall SEZ program. The set-up and design include
the incentives package, the requirements imposed on
firms to benefit from the incentives, and the
organizational set-up of the program.

This firsthand information was embedded in the
analysis of a) officially published literature in English,
German and Chinese about FEZs including solid and
comprehensive theoretical and empirical studies as

well as b) officially published information of
statistical data concerning TEDA, Tianjin and China
from 1984 to 2000 to analyze the structures and
evolutionary stages of TEDA. Another main source of
information used for this study are restricted
publications, especially of TEDA (1995-2000),
including  numerous discussion  papers and
investigation results about TEDA’s development and
problems — information, which were especially useful
to evaluate TEDA’s achievement and problems.

Figure 3. Types and Logical Relation of World Economic Integration

Functional Integration

Institutionalization

\

World Economic

. . rati
Regional Integration Integration
. =
Free Economic Zone
Every region, every level of development, is free characterized by a continuous liberalization of the
economic zones. For example, developing the economy;
following are the features of free economic zones in ® Jarge-scale industrial and trade activity in
countries (Fig.3): free economic zones diversification, the tendency of
® Trade and production, with the tendency to complex development;
expand the boundaries of the territory activity has a = science related to the development of new
tendency to grow;, and high technologies Particular attention is paid to
= Separate management in the free economic the development of the most demanding production
zones for foreign entrepreneurs the regime is
[ ]
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availability economic entities established in free
economic zones

Economy by attracting foreign investment into
the national economy to provide growth and deeper
integration into the world economy is one of the most

important tasks facing the economies of the region.
Such free to attract foreign investment into the
national economy of the country’s creation and further
development of economic zones important. Investors
are provided with tax benefits and preferences.

Figure 4. The Geographical Locations of Several Cross-National Growth Triangles in the Asia-Pacific Area
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Source: Jones, C. (1993), “Economic Cooperation Zones create new Asian Geometry”, In : Christian Science Miotor,
No. 1, December, pp. 12-13; Xiangming Chen (1995), “The Evolution of Free Economic Zones and the Recent
Development of Cross-National Growth Zones”, In: International Journal of Urban and Regional Research, Vol. 19,

p. 608.
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From the above map we can see how triangle
relations can affect economic growth of each country.
From this point of view, we can suggest importance of

the crossroad in our economy for further development
of the free economic zones (Fig 4).

Figure 5. Evolutionary Model of FEZ’s Objectives

Types of FEZs Micro Objectives

; Macro Objectives

management skills;

business possibility;
Service-Based y P it

FEZ e promoting high-tech

commercialization and

. industrialization
Science-Based

regional competition edge.

Cross-Border
FEZ

-————

e  creating trade opportunities;
Trade-Based e generating foreign exchange earnings;
FEZ e  creating export and employment;
e  attracting foreign capital and
Manufuct advanced technology;
anufacture- - :
Based FEZ e acquiring and upgrading labor and

e creating and expanding service-

e introducing high-tech industry;

e training highly skilled scientific

FEZ
personnel;
e creating linkages between FEZ and
Comprehensive the domestic economy;
FEZ e developing its relation with

international market and expand

e promoting exploiting resource and the
cross-border economic development.

e transforming the development
strategy from import-oriented to
export-oriented industrialization;

e realizing the regional development
strategy and developing the
economic backward region;

e recovering the economic vitality of
some old economic centers;

e holding on to scientific and
technological superiority; speeding
up high-tech development;

e asan instrument for the economic
and political reform, and
transforming plan- to market-
oriented economy in order to
integrate the part of host economy
into the world economy;

e realizing the cross-border
cooperation and integration;
improving the relations between
border regions.

e transition to regional integration

- —— —

-————

Y !

!

Cross-national regional integration: functional integration, regional integration and institutionalization

Generally, FEZs have more similar micro-
economic objectives, but the macro-objectives are
mostly different from each other. The objectives
evolved from the direct micro-economic objectives to
the direct macro-economic objectives, or, in return,
the micro- and macro-economic objectives evolved
from the trade-based FEZ to the comprehensive and
cross-border FEZ, namely, the comprehensive and
cross-border FEZ have multi-objectives and more
macro objectives. The micro objectives evolved from
creating trade, export, employment, foreign exchange,
and attracting foreign capital to absorbing advanced
technology, investment, and training personnel, but
the macro objectives evolved from promoting regional

development to carrying out structural reform and
regional economic cooperation and integration.

From a development perspective, as well as an
investment policy perspective,  ones that are
established as an integral part of industrial policy with
active clustering efforts (i.e. the bottom half of the
matrix) are the more relevant. Although free trade
zones (FTZs), which mostly focus on logistics and
warehousing services, are important — especially in
developed countries — most existing and planned
zones in the developing world are integrated free
zones that aim to attract investment in industrial
activity (Fig 6).
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Figure 6. SEZ scope and definitions: a matrix combining two perspectives
Urban planning and » Industrial estates » Customs-free zones
economic efficiency (common in most urban (warehousing and logistics
considerations agglomerations) services areas close to airports,
. . sea ports, border corridors)
Economic policy
perspective ) i . . . .
Industrial policy, » Science parks » Integrated industrial Primary focus of the
active development (often linked to universities) development/free zones (industrial development
planning and (e.g. EPZs, technology oriented) policy
clustering » Other zones development zones, services discussion in this report

(e.g. regional development areas) zones)

—~——

Traditional focus of SEZ studies,
and scope of the SEZ inventory
collected for this report

Source: UNICTAD

Figure 7. The Evolutionary Model of FEZ’s Preferential Policy
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Source: The Theory and Practice of Free Economic Zones: A Case Study of Tianjin, People’s Republic of China,
Ruprecht-Karls University of Heidelberg, Germany, Meng Guangwen Tianjin / People’s Republic of China, 2003.
The preferential contents and degree are enriched and enlarged following the evolution of FEZs from the trade-based
to the comprehensive and cross-border FEZ. It expanded from the trade to the service, production, administrative and
social, even political field. In addition, preferential policy will be expanded to the regions outside the FEZs, namely,
the national treatment for the foreign investors inside or outside FEZs.
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Figure 8. The Evolutionary Model of FEZ’s Industrial Structure
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The industrial structure consists of the key
factors indicating FEZ economic development. Its
evolution occurs both in total FEZs and in each FEZ.
Figure 8 presents developed more comprehensive
sectors with a stronger orientation toward capital- and
technology-intensive manufacturing and services.

Quantitative growth goals are those aiming at
attracting investment, promoting trade, increasing

Cross-national integration: trade liberalization, financial internationalization, and production integration

exports or creating jobs. Dynamic growth objectives
seek innovation, industrial upgrading, skills
development, economic diversification and structural
change, as well as integration into value chains.
Socioeconomic objectives relate to sustainable
development, the quality of employment or
environmental protection (Fig.9).
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Figure 9. SEZs: general definitions and types

Poland: a separated, uninhabited part of the territory, on which a business activity may be conducted in
accordance with the rules of the Act

Pakistan: a geographically defined and delimited area that has been notified and approved for economic,

industrial and commercial activities

Indonesia: zones with certain boundaries within the territory that are designated to carry out an economic
function and are granted certain facilities and incentives

The Gambia: any area designated as a free zone where goods and services are deemed, insofar as import
duties and taxes are concerned, as being outside the customs territory, where the benefits provided under the

law apply

port, single-factory economic zone, specialized zones, and others

Botswana: free trade zone or commercial special economic zone, export processing zone, enterprise zone, free

Uzbekistan: free trade zones (frade focused); free production areas (stimulating entrepreneurship and priority
sectors), free scientific and technical zones (development of scientific and production potential)

Dominican Republic: other free zones of border character (at the frontier with Haiti), special free zones

(proximity to natural resources processed), industrial free zones or services (any location)

Figure 10. The Development Model of Growth Poles-Axes of
China since the1990s

Russia,

Russia, Japan, Korea, Mongolia
=

the

Countries

-

in Central
Asia

SIXV UIMOIT IS| 2y ],

o oofe o=

The implementation of the regional-unbalanced
development policy promoted and sped up economic
development of China, especially that of the coastal
regions. This strategy, however, has also resulted in
several problems since 1978. For example, along with
the rapid economic development, the coastal region is

being faced with relocation of some labor-intensive
industries due to the increase of the cost of labor
forces. Figure 10 clear presents that role of free
economic zones in Uzbekistan and its background

development model.
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Figure 11. The Spatial Evolutionary Model of FEZs by Selected Periods, Geographical Areas and Nations
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Source: Developed from McCalla, Robert J. (1990), “The Geographical Spread of Free Zones Associated with Ports”,
In: Geoforum, Vol. 21, No. 1, Pergamon Press Plc. p. 124

The evolution of FEZs can be classified into five
stages. The first stage is symbolized by primitive
FEZs such as FC and FP pre-1500s and successively
by trade-based FEZs such as FP and FTZ since the
1500s; the second stage has manifested itself in
manufacture-based FEZs such as EPZ, and service-
based FEZs such as FFZ since the 1960s; the third
stage is symbolized by comprehensive FEZs such as

SEZ and science-based FEZs such as SIP and
technopoles since the 1980s; the fourth stage is
incarnated by cross-border FEZs such as CECZ and
CGT since the 1990s; the fifth stage is symbolized by
cross-national REI since the establishment of the
MEU of the Netherlands, Belgium and Luxembourg
in the 1930s and was optimized by the establishment
of EU.
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Figure 12. FEZ’s Evolution and the Three Trends at the Transitional Stage
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From the above figure we can analyze
conceptual approaches of transitional stages of each
free economic zone. It explains three trends which

means starting point, development and transition
whether positive or negative. (Fig. 12).
Discussion

Figure 13. Geographic locations of free economic zones of Uzbekistan
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Special concessions have been approved for the
development of specific regions of Uzbekistan. The
following Free Economic Zonesl have been created:

* Navoi Free Economic Zone;

* Angren Free Economic Zone;

e Dzhizak Free Economic Zone;

* Urgut Free Economic Zone;

* G’ijduvon Free Economic Zone;
» Kokand Free Economic Zone;

* Hazorasp Free Economic Zone

Navoi

Dzhizak

Angren

Kokand

®
Urgut

Subject to the value of foreign investment,
companies are eligible for concessions of varying
duration on:

 Land tax;

* Property tax;

* Corporate profits tax;

* Tax on improvements and the development of
social infrastructure

As an additional stimulus, special rules for
making payments in foreign currency have been
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introduced for companies registered in the above
Zones.

Legislation of the Republic of Uzbekistan on
free economic zones

= About measures for  strengthening
coordination and increasing responsibility of
ministries, agencies and local authorities for effective
functioning of free economic zones, 2017

= Free Economic Zones and Small Industrial
Zones, 2018

= About measures for further improvement of
the system of coordination and management of
activities of the free economic zones 2018

= Creation of a Free Industrial and Economic
Zone in Navoi Oblast, 2008;

= Creation of the Angren Special Industrial
Zone, 2012,

®= Creation of the Dzhizak Special Indsutrial
Zone, 2013;

= Additional measures to stimulate and expand
the Activity of Free Economic Zones, 2016;

® Creation of Free Economic Zones “Urgut”,
“G’ijduvon”, “Kokand” and “Hazorasp, 2017.

At the same time, the experience gained in the
FIEZ shows that there are a number of problems and
unresolved issues that hinder their rapid development
and effective functioning including as followings:

First, in the medium and long term, there are no
clear principles and approaches to the development of
the SEZ, which define the specific goals for their
establishment and functioning, including economic,
social, scientific and technical and other purposes;

Secondly, the efforts of foreign companies and
firms to broaden the favorable conditions for doing
business in the territory of the FIEZ in Uzbekistan,
and to inform potential investors, first of all, of these
conditions abroad, are inadequate;

Third, the selection, implementation, analysis
and evaluation of promising project proposals for
implementation in the FIEZ based on feasibility,
validity and profitability, as well as the quality
organization, coordination and monitoring of all
project implementation cycles, including project
design and implementation. No unified system for
growth, launch of facilities and achievement of end
goals has been established,;

Fourth, low-quality investment projects portfolio
with high-tech foreign companies, primarily with
deep processing of local mineral resources and
agricultural raw materials, as well as high-tech export-
oriented products under the world-renowned brands.
establishment of modern localized enterprises is
poorly done; insufficient industrial and cooperative

links between economic entities established on the
territory of the FIEZ, lack of proper logistics system;
Fifthly, the process of registration, allocation of
land, the approval of investment projects, connection
of enterprises to the external engineering
infrastructure, assistance to entrepreneurs in the
domestic and foreign markets are being improved,
Sixth, as a result of insufficient use of the
potential of the FIEZ, the volume of production of
competitive, export-oriented and import-substituting
products by the FIEZ participants is still low, their
share in GDP, supply of the domestic market with
consumer goods and components, and expansion of
export potential in the country. and its share in
increasing foreign currency earnings remains stable.

Suggestions

Critical determinant in configuring a zone
development program is the type of zones to be
promoted. International experience suggests that the
recommended approach is to adopt a SEZ model that
incorporates these principles:

= Allow SEZ enterprises as well as those
licensed under other regimes to co-locate within the
same area. The development of separately fenced-off
areas solely for SEZ enterprises is a less preferable,
but acceptable approach.

" Ensure that the SEZ regime is flexible,
allowing a range of commercial as well as
manufacturing activities. If properly supervised, a
separate commercial free zone regime is not required.

= Promote private rather than public
development of zones.

= Develop an appropriate legal, regulatory, and
institutional framework to ensure adequate regulation
and facilitation, requiring greater administrative
facilities within host governments.

Conclusion

This study has shown that world markets that
meet international standards on creation free
economic zones for attracting foreign investment to
produce the related products. In the implementation
of these tasks free economic zones are important. The
relevance of current research is clearly supported by
the obtained findings above. Because it's such a free
economy zones are the country and abroad for the
social and economic development of the region.
Modern market, along with the development of its
industrial potential, manufacturing, transportation and
social sectors by attracting capital infrastructure in the
country.
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Introduction

Main activities of an industrial development are
an important tool for determining further functioning
based on the use of production potential and all its
constituent elements. Only in practice, using new
methods of analysis, it is possible to identify
additional opportunities and reserves for the growth of
output volumes.

Distributed analysis is different, based on the
specific features of this production. For example, the
analysis and synthesis method, complex analysis, cost
analysis method, SWOT method, etc. At present,
European countries have a rather cost-based method
of analysis. The advantage of this method is that using
the cost analysis method, the costs of production are
accurately established, taking into account the
influence of both external and internal environment.
Namely, the presence and possibility of rational use of
the production potential of the enterprise is of the
greatest importance for the effective functioning of the
enterprise. Therefore, the effectiveness of the
production development strategy largely depends on
the attraction of production potential, which we see
when studying the scientific works of authors dealing
with problems of analysis and use of production
potential.

Doi: éros¥e https://dx.doi.org/10.15863/TAS.2020.02.82.12

The building materials industry has begun to
develop along with other industries over the years of
independence. And at present, its share in the
country's GDP is more than 6 percent. In the
construction materials industry of Uzbekistan, there
are currently more than 7.0 thousand enterprises
providing construction materials for the population of
the country. The volume of production of building
materials in 2019 exceeded more than 15 billion sums.

The level of utilization of existing capacities for
cement reached 92.2%, glass - 100%, gypsum
plasterboards - 98%, ceramic plates - 97%, and at the
same time, there is a low level of utilization of
capacities in the production of cipher 25.2%, wood -
particle boards Particleboard - 33%, burnt bricks -

74%.

Method

In this article it is used descriptive analyses with
secondary source data from regional enterprises and
firms in construction industry of Uzbekistan.

Results
A high

level of utilization of production

capacities leads to a practical lack of reserves for
production growth at existing capacities to fully meet
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the needs of the domestic market through own
production, and a low level is associated with higher
prices and restrictions. At the same time, to cover
existing and newly created capacities, to modernize
and diversify, to introduce modern energy-saving
technologies, which require large investments and
considerable time.

An analysis of the production and consumption
of building materials, which for such an important
product shows that cement has seen a significant
increase in production, so in 2000 - 2017, its
consumption in the world as a whole doubled,
including China 3.5 times, in Turkey 1.74 times, in
Iran 1.84 times. In 2018, per capita cement production
worldwide averaged 538 kg, including 1681 kg in
China, 1098 kg in South Korea, 948 kg in Turkey, 372
kg in Russia, and 280 kg in Uzbekistan, which creates
potential for further development of the cement
industry.

A study and comparative analysis of the
dynamics of volumes of production of building
materials showed a significant lag in the output of
products demanded in the market. For example, with
a cumulative increase in construction work volumes
by 116% in 2017 - 2018, the rate of cement production
for this period was only 108.7%, which led to an
imbalance in the market, an increase in imports and an
increase in prices. At the same time, the positive
dynamics of growth in the production of building
materials by 2025 is forecasted to be 10% per year.

In the construction materials industry of
Uzbekistan, there are currently more than 7.0
thousand enterprises providing construction materials
for the population of the country. The volume of
production of building materials in 2019 exceeded
more than 15 billion sums.

The level of utilization of existing capacities for
cement reached 92.2%, glass - 100%, gypsum
plasterboards - 98%, ceramic plates - 97%, and at the
same time, there is a low level of utilization of
capacities in the production of cipher 25.2%, wood -

particle boards Particleboard - 33%, burnt bricks -
74%.

A high level of utilization of production
capacities leads to a practical lack of reserves for
production growth at existing capacities to fully meet
the needs of the domestic market through own
production, and a low level is associated with higher
prices and restrictions. At the same time, to cover
existing and newly created capacities, to modernize
and diversify, to introduce modern energy-saving
technologies, which require large investments and
considerable time.

An analysis of the production and consumption
of building materials, which for such an important
product shows that cement has seen a significant
increase in production, so in 2000 - 2017, its
consumption in the world as a whole doubled,
including China 3.5 times, Turkey 1.74 times, Iran
1.84 times. In 2018, per capita cement production
worldwide averaged 538 kg, including 1681 kg in
China, 1098 kg in South Korea, Turkey 948 kg, 372
kg in Russia, and 280 kg in Uzbekistan, which creates
potential for further development of the cement
industry.

A study and comparative analysis of the
dynamics of volumes of production of building
materials showed a significant lag in the output of
products demanded in the market. For example, with
a cumulative increase in construction work volumes
by 116% in 2017 - 2018, the rate of cement production
for this period was only 108.7%, which led to an
imbalance in the market, an increase in imports and an
increase in prices. At the same time, the positive
dynamics of growth in the production of building
materials by 2025 is forecasted to be 10% per year.

Production capacity is the basis for the formation
of the production potential of the enterprise. It
determines the pace and proportions of output. The
rational use of production capacity is an important
factor in increasing production efficiency.

Table 1. Level of use of production capacity at enterprises that produce building materials in the regions of
the Republic of Uzbekistan for 2018.

. Capacity of manufacturing
Ne Regions 30 percent 31-50 percent More than 50 %
Numbers | Numbers | Percent ’c\)lfu?r I?;:sr Percent l(;lfu;?r kr)ﬁsr Percent
1. | Republic of Karakalpakstan | 205 79 36,7 73 34,0 63 29,3
2. | Andijan region 447 164 36,7 179 40,0 104 23,3
3. | Bukhara region 300 68 22,7 135 45,0 97 32,3
4. | Jizzakh region 212 84 39,6 70 33,0 58 27,4
5. | Kashkadarya region 395 98 24.8 190 48,1 107 27,1
6. | Navoi region 336 63 18,8 110 32,7 163 48,5
7. | Namangan region 301 46 15,3 132 43,9 123 40,9
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8. | Samarkand region 533 122 22,9 220 41,3 191 35,8
9. | Surkhandarya region 202 48 23,8 73 36,1 81 40,1
10. | Syrdarya region 113 26 23,0 39 34,5 48 42,5
11. | Tashkent region 673 91 13,5 149 22,1 433 64,3
12. | Ferghana region 536 92 17,2 276 51,5 168 31,3
13. | Khorezm region 414 159 38,4 136 32,9 119 28,7
14. | Tashkent city 1325 163 12,3 238 18,0 92,4 69,7
Total 6092 1303 21,7 2020 33,7 2679 44,6

Source: stat.uz

An analysis of the use of production capacity at
enterprises producing construction materials by
region of the Republic of Uzbekistan is shown in the
following table 1. It shows that at enterprises
producing building materials in the whole country the
maximum use of production capacities does not even
reach 50 percent. Hence, the coefficient of efficiency
in the whole country is 0.5. This situation affects the
decrease in the growth rate of production of building
materials. The main reason for the inefficiency of
production of building materials is primarily
associated with the unsatisfactory organization of
production, labor and management, insufficient use of
innovative ideas, the development of diversification
and clustering, advanced foreign experience, low level
of qualification of workers, etc.

Every year in Uzbekistan there is a process of
growth in GDP and industry. According to forecasts,
in 2020, GDP will increase by 5.5%, and industrial
products by 6.5%. Such rates are primarily associated
with the development of all industries, including the
building materials industry. In the table ... the analysis
for 2017-2019. production, the main types of products
for JSC "Uz building materials". As can be seen from
the table for all these joint stock companies, growth

rates are observed. However, along with this, there are
enterprises that do not fulfill forecast indicators.

These  joint-stock ~ companies include
Kizilkumcement - code, lime, reinforced concrete
products, Quartz JSC - bank glass, Akhangaran slate
JSC, Marokand Cable invest LLC. It can be noted that
in these joint-stock companies there is a low level of
utilization of production capacity.

At the same time, diversification will be
achieved in expanding the assortment and mastering
the production of 43 types and sizes of new products
in a gamut of colors, including aerated concrete
products of various configurations and type of sizes,
including aerated concrete dry mixes, including the
innovative brand and Wallpaper, ceramic granite and
ceramic tiles by 3D technology, various products from
natural stones and composites. In order to achieve
these targets in the building materials industry, more
than 400 investment projects will be implemented for
a total amount of about $ 1.1 billion for the period
2019-2025, financed with the involvement of
international financial institutions and foreign banks,
as well as the implementation of integrated measures
to accelerate the development of the industry.

Table 2. The rate of change in the production of major products for 2017 - 2019 for JSC ""Uzstroymaterialy"

2018 2019
Ne Materials Unit 2017 Production Growth rate % ;2:80 Gro
forecast | current | forecast | current wth

Uzmaterial Blnsum | 34813 | 49000 |49039 |1040 | 1032 50310 107,6

Kizilkumsement | Bln.sum 1035,8 | 1590,0 1597,4 105,0 103,2 éS0,0 103,1

1 | cement Thous.ton 1 35700 [ 34750 | 35710 | 1000 100,0 270’0 100,0

roof materials Thous. ton | 5 5 28,0 39,2 835,9 11691 | 400 | 1021

mixture Thous.ton 424|180 35,4 103,6 2037 | 4op | 1003

Cement block Thous.ton 1 335 | 490 433 119,3 1202 | 455 | 12005
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2 ?Xangam”ceme” Blnsum | 5688 | 700,0 681,0 107,2 84,2 700,0 | 103,1

1750

Cement Thous. ton | 1875,0 | 1865,0 1624,0 99,5 86,6 0 107,8

Cement block Thous. ton | 10,0 11,0 11,2 109,9 1119 12,2 ]108,7

3 | Kuvasoycement 297,2 420,0 4145 104,0 92,8 440,0 | 103,5

BIn.sum

Cement Thous. ton | 1011,1 | 1080,0 946,1 106,8 93,6 (1)02 0 105,9

4 Bekabadcement Bin.sum 385,3 480,0 494.,6 107,0 100,0 520,0 | 105,1

Cement Thous. ton | 1100,7 | 1070,0 11159 97,2 101,4 ;00 0 107,5

5 | Kvartz Bln.sum 288,2 295,0 301,9 108,0 108,4 334,0 | 108,5
Glass Thous, sq 32 788 1 124200 | 124220 |97 97,1 ééo o | 934

Glass glaze MiIn pcs 60,4 62,0 66,8 102,7 110,6 68,0 | 1019

Glass hottle MiIn pcs 104,5 105,0 112,9 100,4 108,0 125,0 | 110,7

6 Oxangaranshifer | Bln.sum 39,0 40,0 17,3 110,0 44,3 20,0 | 115,6

Roof materials Thous. ton | 83,4 85,0 34,8 1019 41,7 40,0 | 1149

7 Gazganmarmar Bln.sum 0,9 1,0 0,7 106,0 73,1 0,8 119,4

Marble block Thous. ton | 15,2 15,2 10,1 100,1 66,8 10,2 | 100,6

g | PBS Optimum BIn.sum 33,3 35,0 4,9 108,0 1,6 5,0 102,0

Rail way materials | Thous. ton | 138,6 140,0 - - - - -
9 | Marokand cable | Bln.sum 2,8 12,0 20,1 - - 22,0 | 109,5
Other BIn.sum 830,0 1327,0 13715 160,0 165,4 218 2 118,0
Source.stat.uz
An analysis of the data in the table shows that the Discussion

forecast data for 2019-2021 for certain types of
building materials are disappointing. For them,

domestic demand is not fully provided.

Entering new enterprises

is a significant

business, but at the same time it is necessary to use

wider

production

potential.

Opportunities and
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reserves of production, especially it is necessary to
increase the account of products from the planned
production capacities, which are in poor condition in
the industry. It is necessary to switch to multi-shift
operation.

In accordance with the Decree of the President
of the Republic of Uzbekistan dated December 22,
2016 No - 2692 “On additional measures for
accelerated updating of physically worn out and
obsolete equipment, as well as reduction of production
costs of enterprises of industries”, consolidated
parameters for reducing production costs in 2018 were
approved Uzstroymaterialy JSC for an average of
8.2% per year. The main priority areas and measures
to reduce costs at enterprises of the building materials
industry are as follows:

1. A fuller use of the capacities for the
production of metal tiles, full flooring, bricks,
sandwich panels, paints and varnishes, marble and
granite slabs, reinforced concrete products, drywall
products, etc.

2. Updating, modernization of equipment in
small large enterprises for the production of wall,
decoration, plumbing, ceramic materials using

modern energy-efficient technological furnaces and
equipment.

3. Expansion of cement production in
Akhangarantsement JSC with the transition of
technology to an energy-saving “dry” method.

4. Reducing the energy intensity in the
production of building materials due to the
implementation of investment projects to introduce
energy efficiency and heat-saving technologies in
existing plants, including the construction of a new
grinding station in Bekabadcement JSC with loans
from the World Bank's MPR.

5. Decommissioning and updating morally and
physically obsolete equipment, optimization of
technological processes to reduce losses, allowing to
reduce the cost of electricity and natural gas, increase
productivity.

6. Utilization of exhaust gases from process
furnaces (clinker and glass melting furnaces) at large
enterprises in the cement and glass industries.

7. Organization of electric and heat energy
generation at gas-pipe blocks by innovative
technologies in large cement enterprises.

Table 3. The dynamics of the composition and structure of fixed assets of the industry of Uzbekistan.

Indicators Years
2016 2017 2018 2019 2020
Production fund 100 100 100 100
Premises 14,7 13,8 13,3 12,5
Buildings 22,8 23,2 23,0 23,6
Machines and equipment’s 43,0 42,6 43,5 44 .4
Transportation 6,2 5,9 5,7 5,8
Other funds 1,3 1,2 1,2 1,2

Source: Stat.uz

One of the important elements of production
potential is labor potential. In the economic literature,
especially on labor issues, a concept such as labor
potential is often found that characterizes the presence
of intellectual and skilled labor in enterprises. Along
with the concept of labor potential, there is the concept
of labor resources, human factor, employee,
personnel, human resources, personality factor, etc. In
terms of significance, they are all on the same line, and
in terms of the nature of the actions and the
performance of any function, they differ. Most
importantly, their activity is aimed at fulfilling one
goal, i.e. economic growth and improving production
efficiency.

Table 3. analyzes the employment, number of
employees, staff, their movement within the enterprise
and beyond. It also addresses the issue of balancing
the number of jobs and the number of employees in
terms of their quality attributes of their chosen
position.

If we analyze the production of building
materials in the category of regions and its specific

gravity in industrial production, then there is an
uneven distribution of enterprises producing building
materials, they are mainly concentrated in two regions
- Namangan and Ferghana. In these regions, where
there are many raw materials, for example, in
Karakalpakstan, Khorezm, lJizzakh, Syr Darya, the
share of construction materials in the general industry
is insignificant.

Effective use of production potential should
affect the increase in the volume of building materials
and the dynamics of profit. Indeed, improving the
economic and social situation depends on the
profitability of the enterprise.

Labor productivity is the main indicator not only
of an increase in production, but of profit growth. In
economic theory, it has long been proven that one
percent increase in labor productivity gives a two
percent increase in output. For some reason, with the
transition to a market economy, not only in our
country, but in all CIS countries, economist scientists
have not begun to pay full attention to the indicator of
labor productivity.
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These and other measures are aimed not only at
developing the production of building materials, but
also to increase the export potential of the industry,
and to produce high value-added products that meet
international standards.

In  Uzbekistan, trade as an important
macroeconomic indicator is increasing at an
accelerated pace, but the share of imports remains
high. In 2018, the total volume of trade was equal to
33.5 billion US dollars, and the volume of exports
amounted to 13.9 billion dollars or 41.5 percent of the
total volume of trade, including construction materials
64.7 million dollars. USA. As you can see, from these
data, the industry is still importing a dependent sphere.
However, the measures defined in the concept show
that by 2025 the domestic market will be fully
provided with its own building materials.

The main ways to increase export potential in the
industry of construction enterprises are:

1. Improving the organizational structure of
management of enterprises producing building
materials. Transition to the corporate management
system.

2. Implementation of modernization and
diversification of production, expanding the range of
products.

3. Development of production based on
innovative technologies with an increase in products
meeting the requirements of the international I1SO
standard and quality management.

4. Expansion of products using local raw
materials.

5. Improving the training of higher and
secondary specialized educational institutions using
international best practices.

At present, the calculation of gross value added
is given an important place in economic boundaries.
What is gross value added? This is the cost of
production, raw materials and basic materials, semi-
finished products, the cost of services, which are
included in the amount of GDP. It makes it possible to
assess the real value of the total volume of production
and services in the country. However, taxation cannot
be avoided. Before the market economy in the
countries of the former union, such an indicator was
not calculated, relating it to the capitalist mode of
production. Now the economy in the CIS countries
occupies a key place.

In Uzbekistan, the practice of using gross value
added with the establishment of independence and the
transition from the international standard outside the
system of national accounts. And the value added tax

rate of the government was set at 20 percent, which
lasted until 2019. Currently, the rate on the added rate
is 12 percent. In developed countries, the size of the
rate of value added tax is different.

In Uzbekistan, in order to increase the
stimulating role of taxation, as well as for further
development of entrepreneurial activity, the taxation
procedure is changing in the new value added tax
code, i.e. producers will pay value added tax when the
volume of output reaches above one billion sums.
Such a system of value-added taxation is essential not
only for the development of industry, but also for
raising the economy of the country as a whole.

The adopted industry development concept for
2019 - 2025. is the most important strategic mission
of the building materials industry for the medium
term. The implementation of the measures envisaged
in this concept will increase the production of high-
quality, innovative import-substituting building
materials and products, more fully meet the growing
needs of the construction complex and increase export
of products. This concept is envisaged in 2019 - 2025.
more rational use of the raw material base of the
industry through the expansion of geological
exploration, production and in-depth processing of
local raw materials, ensuring the achievement of
target parameters for the production of building
materials. The concept also envisages an increase in
wallpaper production volumes of more than 47 times,
parquet panels and plates - 19 times, chipboards - 15
times, aerated concrete blocks - 7 times, paints and
glass for energy and heat saving float technology - 4
times, environmental composite reinforcement from
igneous rocks - 3 times and others.

Conclusion

If we conclude industrial enterprises distinguish
the concept directly related to the production of
products. These include fixed assets, fixed assets,
fixed production assets. Fixed assets include
buildings, structures, warehouses, auxiliary facilities.
This is the real estate of the enterprise or inactive part
of the production process. They do not participate in
the creation of products. The cost of production is the
main component of all production costs. It also
characterizes the rational and efficient use of the
production potential of the enterprise. Since the main
elements of cost constitute the basis of production
potential, especially the resource part. Using the
production potential in industrial production, attention
should be paid to the change in the cost of production.
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IHAPAJJIEJIBHOE COEAMHEHUE TEPMOPE3UCTOPOB

Annomayusn: Ilonyyena pabouas mamemamuieckas mMooeib mexHuyeckol cucmemsl. Texnuueckas cucmema
BKIIIOYAEm NApalielbHoe COeOUHeHUe MepMOPe3UCOPO8 C NOTOHCUMETbHBIM MeMNepamypHuim Kodgduyuenmom
conpomusnenusi. [locmpoennas mamemamudeckas Mooens 6 00CMAmMOYHOU Mepe 00adaem cOUCMEAMYU NOTHOMbL,
MOYHOCMU, A0EK8AMHOCMU, NPOOYKMUBHOCIU U IKOHOMUuYHOCmuU. [Ipumenenue maxou Mmooenu Ccoxpawaem
3ampamel 8peMeHU U Cpeocme HA NpoBedeHue UCCIe008aHUs, NO380MAem DPAYUOHAILHO UCHOIb308AMD
B03MOACHOCIIU MAMEMAMULECKO20 MOOETUPOBAHUS.

Knrouesvie cnosa. pabouas mamemamuieckds mMooeib, CEOUCNEAd MAMeMAmuieckux mooeneu, NpUHYunsl
MaAmMemMamuyecKkoeo MOOeIUpoOSaHusl.

1. Beenenue 3aBUCUMOCTh  CONPOTHBIEHHA R Takoro
PaccMOTpeHHIO TEXHHYECKHX XapaKTePUCTHK TEPMOPE3UCTOPA OT €ro TEMIIepaTypbl 1 He SBIAETCS
TEPMOPE3UCTOPOB € TONOKUTENBHBIM TEMIIEPATYPHBIM JMHEIHOW B MIMPOKOM JAWAla3oHe TeMmeparyp (CM.,
k03¢ pULEeHTOM CONPOTHUBIICHHS, OCHOBHBIX Hampumep, [1]). OmHako B CPaBHUTENBHO Y3KOM
NPUHIONIIOB X pabOTHI, CIIOCOOOB pacdeTa CXeM C Jara3oHe TEMIEPATyp MOKHO CUUTATh, YTO
9TUMHU TEPMOPE3UCTOPAMY, a TaKKe R (T) —r [1 +B (T _To) }
MHOTOYHUCIIEHHBIM IIpUMepaM IIPAKTUYECKOT O
UCIIONIB30BAHUSI  TakMX  NpPUOOpPOB  TOCBSIIEHA rae I — CONPOTHUBIEHHE TEPMOPE3UCTOpA IpU
oOmMpHast yueOHasi U Hay4yHasl JTUTeparypa. T=T, B — monoxurenbHas  MOCTOSHHAS

ensro HACTOSIIEN paboTh SIBJISIETCS
pa3paboTka B paMKax EIMHOTO MOoIXoaa pabdoueit
MaTeMaTHYECKOM MOJCIH TEXHHYCCKONM CHCTEMEL.
TexHuueckass CHCTeMa BKIIOYAeT MapajliebHOe
COCIMHEHUE TEPMOPE3UCTOPOB C TIOJIOKUTECITHHBIM
TEeMIEepaTypPHBIM KOAQPHUIINESHTOM CONPOTHUBIICHHUS.

BEJIMYUHA.

Enuuelii moaxon K TOCTPOCHUIO paboucii
MaTeMaTHIEeCKOW MOJENH, KOTOpas B JOCTaTOYHOM
Mepe oOmanaer HY>KHBIMU CBOMCTBaMH
MPUMEHUTETPHO K KOHKPETHOMY WCCJIEIOBAHHIO,
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n3noxken B paborax [2; 3]. Hekoropsie cBoiicTBa
MareMaTH4ecKux  Mojeiedl  chopMyIHpOBaHbI,
nanpumep, B [4; 5]. B paGore [6] npusenen mpumep
HOCTPOCHHS MaTeMaTHIeCKON MOJICIIH, B
JIOCTaTOYHOW  Mepe  oOnajaromieil  HYXHBIMH
CBOWCTBAMH MPUMEHHUTEIBHO K HCCICIOBAHHMIO,
HEKOTOPHIE PE3yJbTaThl KOTOPOro OMYOINKOBAHbI B
paborax [7-9]. OcoGEHHOCTH BHEIPEHUS EIUHOTO
HOJXO0/Ia K TIOCTPOCHHUIO MAaTeMAaTHYECKUX MOJesei
paccMoTpeHsl, Hanpumep, B [10; 11].

2. IMocTanoBKa 3a1a4u

PaccmoTpuM mapauienpHOE coequHEHHE N
TepMope3ucTopoB.  Ilycte  i-if  Tepmopesucrop
SIBJISICTCS BBICOKOTEILTIOTIPOBOIHBIM TEIIOM,
TeMmeparypa T, KOTOPOro B HaudajlbHbIi MOMEHT
BpeMmeHH t, paBHa T,, mpuuem T, <T,, i=12,...,n.
Ha moBepxHOCTH TepMoOpe3ucTopa IUIOMAABI0 S,
MPOUCXOMUT  KOHBEKTHBHBIH  TEIUIOOOMEH  C
OKpYXKalolleil cpeoii, Temreparypa KOTOpPOil paBHa
T,, K03(p(dULUEHT TENI00THaYM U3BECTEH U paBeH

a;. Jms  CpaBHHUTENBHO  Y3KOr0  JHamnasoHa

TeMIeparyp oT I, 40 T, cuuTaem, 4To
Ri(T;)=r, |:1+Bi (T-To) :|’
C (Tu ) =G [1+Yi (T| _To)],

rae R (T;) u C/(T;) — couporusnenue u nonnas

TEIUIOEMKOCTh I-T0 TepMopesucTopa; I u C, —

CONPOTHBJICHAE W TMOJHAS TEIUIOEMKOCTh  I-TO
TepMopesucropa mpu I, =T, B, wu vy, —
MOJIOKUTEIBHBIC TIOCTOSHHBIC BeauduHbl. Yepes i-it
TEPMOPE3UCTOP MPOTEKAET INEKTPUIECKUI TOK, CUIIA
KOTOpPOr'0o paBHA

I = Y , ®
f |:1+Bi (Ti _To) ]
rae U — IIOCTOAHHAas pa3HOCTL 3HeKTpH‘IeCKHX

HOTEHIMAJIOB Ha IOJII0CaX I-r0 3JIeMEeHTa.
[Tycts B pamMKax HpOBOJMMOTO HCCIIEIOBAHHS
MpeCTaBIsIeT UHTEPEC BETHUUHA

=3, @

[TocTponm pabodyro MaTeMaTHYECKyI0 MOZETb
00BEKTa HCCIIEAOBaHMS, KOTOpas B JOCTaTOYHOI
Mepe o0nazaeT CBOWCTBaMH IIOJNHOTHI, TOYHOCTH,
aJIeKBaTHOCTH, MMPOJYKTUBHOCTH ¥ SKOHOMUYHOCTH.

3. Pemrenue 3agaun

Jns pelIeHus NIOCTABJICHHOHN 3a/1a41
UCIIOJNB3yeM MOJyueHHbIe B padote [12] pe3ynbTarhl.
OTU pe3ynabTaThl TMO3BOJISIIOT JIETKO IOCTPOUTH
HepapxXui0 MaTeMaTHYECKUX MOJENeH JTaHHOTO
00beKTa MCCIIeOBaHUs U ONPEAEINUTh YCIOBUS, NPU
BBINOJTHEHNH KOTOPBIX MOXHO C OTHOCHTEJBHOM

HOTPENTHOCTRI0O HE Ooliece 3aJaHHOTO 3HAYCHUS O,
HATH UCKOMYIO BEIUYUHY |.

Ecmn  passoctn T, —T,, i=12...,n,

JOCTaTOYHO MaJbl, TO cornacHo (1) Haiiiem nckomyo

BEJIMYUHY 110 (HopMyJIe
n
-1
lh=UD ™ ©)
i=1
Ompenenum ycaoBus, IIPU KOTOPHIX IIPUMEHUMA
nonydeHHas ¢opmyia. Jlas 3TOrO  paccMOTpUM
YCTaHOBUBIIMICS Iporecc Temioobmena. B arom
Cllyyae COIJIACHO BBIKJIAJKAaM, IIPUBEIACHHBIM B
pabote [12], ycranoBuBIIeeCs 3HAYEHHWE BEJINYUHBI

I, maiinem mo dopmyie

" 2U
"o [1+\/1+ 48U 2oc;lsi-luri-l] '
HpI/IlIeM U JAHHOT'O JHalia3oHa TeMHepaTyp
U 2
oSt (Tl _To)

Torz[a YCTaHOBUBHICCCH
BCJIMYMHBI paBHO

<L+B(T,-T,). (D)

3HA4YCHUC HCKOMOU

n
.
L=>1" (5)
i=1
JIs1 OTHOCUTENbHOM IOIPEIIHOCTH BEIWYUHBI |0

3aIuIleM
- | |

lo| _Jo_yto_y.
| 1,

5('0):

HpI/I BBITIIOJTHEHUU HCPABCHCTBA

:—0—1380 (6)

MOKHO C OTHOCHTENBHON HOTPELIHOCTBIO He Oonee
8, wucmoiap3oBath Gopmyiay (3) AI1 HaxOKICHHS

%

uckoMoii  BenmumHbl.  ClegoBaTenbHO,  IPH
BBIIIOJIHEHNH HepaBeHcTBa (6) Maremarmueckas
mozmens (3) B JocraroyHOW Mepe  oOmamaert
CBOWCTBaMH MOJHOTHI, TOYHOCTH, aJCKBATHOCTH,
OPOAYKTHBHOCTH U SKOHOMUYHOCTH.

3areM OmpeaenuM YCIIOBHS, IPH KOTOPBIX
npUMeHnMa MaTeMaTuueckas mozaens (5). s atoro
paccMOTpUM HEYCTaHOBUBIIUACS poIIece
terutooOMeHa.  Torma,  yYdTBIBash — PE3yJbTaThl,
nony4deHHeie B pabore [12], mpuxoaum Kk 3amgaue
Kommn

%_ Birili2 o;SU —o;SK 1, _BiriUIiz
dt cU YU —v;rl +Br

1 (t)=Ur™, ()

rae 1=12,...,N, 1 HaliaeM MOMEHT BPEMEHH

t =t | B |
oS BV Kl
U W U-rll U
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* -1
xIn 2—ﬁ—60 (Y —+ S(Urﬁ):ﬁ:i—m&o,
U U —rl L gl
v, U _ri|i* ¥ In §] 5 a 3Ha4YeHHE Ur{l MOXXHO C OTHOCHTEJIbHOM
B, 2U—rl rl’ U-rl;’ ) HOTPEITHOCTBIO He Gonee §, CUUTATh PaBHBIM |, (t)
IS KOTOPOTO HYCTL t* :lm<_inti, TOrjJa JIETKO II0Ka3aTb, 4YTO IHpHU
| <i<n
L(t)=——. *
(6)=12 5, t<t n
OueBunHO, uTo 1put t >t || | | Z(Uri_l_ll)
— |2 " To|_ =1
s(17) <[t 1 < R I
i Ii Ii — Y0 ; Ii
a 3HA4YCHHUC I MOdXHO C OTHOCHUTEIBbHOM CrnenoBareibHO, MOXXHO C OTHOCHTEIIbHOM

TOTPELIHOCThIO He Oonee &, cuntath pasHbiM | (t).

IIycts t, =Mmaxt, Torma jerko mokasarb, 4TO MPH

1<i<n

t>t,

CrenoBarenbHO,  MOXXKHO € OTHOCHTEJBHOM
HOTPELIHOCTBIO He Goiiee , MCIONB30BaTh HOPMYITY
(5) s HAXOXKIECHUSI HCKOMOMN BEJTMYHHBL.
Ecniu He BBINOJIHEHO YCIIOBHUE
MareMmaTtnueckas wmomxenb  (5)  mpwm

(6), To
t>t, B

JIOCTaTOYHOHW Mepe 00JajaeT CBOHCTBAMM IMOJHOTHI,
TOYHOCTH,  aJIeKBaTHOCTH, TNPOAYKTHBHOCTH U
SKOHOMHUYHOCTH.

Pa3paboTka HOBOI MaTeMaTHUYECKOW MOJCITH
npu  (GOpMHPOBAHMM HEPapXUU MaTEMaTHYECKHX
MoJienield 00BEeKTa MCCIICIOBAHMSI MOXKET IPUBECTH K
YTOUHEHUIO HallJEHHbIX paHee YCIOBUH
NMPUMEHUMOCTH  MOCTPOEHHBIX  MaTeMaTHYECKHX
Mozenei. JIeiCTBUTENbHO, UCIOJbB3YS IOJIYy4YEHHbIE
Ppe3yJbTaTHl, MO’KHO YTOYHHTh ycIoBHe
npumerumocti popmynbel (3). s storo Haitmem
MOMEHT BPEMEHHU

ti—t0+i LU_—r'I'* U*+
o;S; [\ B 2U =l kgl
+L*—l In 1+ﬁ80 -
2U —rl U
B U +L U—I‘ili* U
ZU_riIi* ﬁi 2U _rili* rili*
xin[1- A5 | Yig |
U_rili Bi
JUISL KOTOPOTO
_y

W=y

OueBunHO, yto mpu t <t

HOTPELIHOCTBIO He 6ojiee O, MCIONB30BaTh HOPMYITY
(3) s HAXOXKIEHHST HCKOMO# BEJMYHHEL.

Ecin Beimonueno ycnosue (6) mim t<t*, To
Mmaremaruueckas mozenb (3) B J0CTaTOYHON Mepe

0o0/agacT  CBOMCTBAMH  IIOJIHOTBI, = TOYHOCTH,
aJIeKBaTHOCTHU, MPOJYKTUBHOCTH U SKOHOMUYHOCTH.

4. Pe3yabTaThl

[TocTpoenue epapxuu MaTeMaTHYECKUX
MojIeTieii 00beKTa HCCIeIOBAHUS TTO3BOJISICT BEIIBUTH
pabouYyr0 MaTeMaTHYeCKyH) MOJENb, KOTOpas B
JIOCTAaTOYHOW Mepe 00JIaaeT HyKHBIMH CBOHCTBaMHU
MPUMEHUTENFHO K KOHKPETHOMY HCCIIEIOBAHUIO.

JleficTBUTENIBHO, eClIn BBITIOJIHSAETCS
HepaBeHCTBO (6) wWiM B pamKax [POBOJAUMOTO

uccienopanus t<t’, TO MaTreMaTHYeCKyl0 MOIEIb
(3) cumraem paboueii. Eciu He BBITOTHEHO yCIOBHE
(6), a Bpemennoil uHTepBan or t, mo t, MOXxHO B

pamKax [POBOMMOrO UCCIIEI0BAHUS He
paccMaTpuBaTh, TO BbLIOUPAEM MAaTEMAaTHYECKYHO
mozens (5) kak pabouyro, HHaAUYe — MAaTEMaTHYECKYIO
momens  (2), (7). TlpuBemeHHBIC YTBEpPKICHUS
CIIPaBEIMBEI [IPH BHIMIOIHEHUH HepaBeHCTBa (4).

5. 3akaouenne

Takum 00pa3oM, B paMKax €JMHOTO MOAXO]a
Cc(OPMYJIHPOBAHE TPUMEHUTENIFHO K ITaHHOMY
WCCIEIOBaHUIO  yTBepKAeHUs. OHM  MO3BOJISIOT
YCTaHOBHUTH pabodyl0 MaTeMaTHYECKyl0 MOJCIhb
TEXHUYECKON CHCTEMBEI, KOTOpas BKJIFOYAET
napajuielbHOe COSIMHEHUE TEPMOPE3UCTOPOB C
TIOJIOKUTENFHBIM ~ TEMITEPATYPHBIM KO3 dUImeHTOM
conpotuBieHusd. [locTpoeHHas MareMarudeckas
MOJIENTb B JIOCTATOYHOH Mepe o0JiafaeT CBOWCTBAMHU
IMOJIHOTEI, TOYHOCTH, aJIcKBaTHOCTH,
MIPOYKTHBHOCTH X SKOHOMUYHOCTH.

OueBHIHO, qTo IIPUMEHEHHE TaKoi
MaTeMaTH4eCKOH MOJIeNIM HE TOJBKO COKpallaeT
3aTpatbl BpPEMEHH ¥ CPEICTB Ha IIPOBEICHUE
WCCIIEIOBaHMUs,, HO U TMO3BOJSET pPalMOHAIBHO
HCIOJIB30BAaTh  BO3MOXKHOCTH  MaTEMaTHYECKOIO
MOJIETTUPOBAHUSI.
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INHERITANCE OF MORPHOBIOLOGICAL SIGNS IN PLANTS F1-F2
OBTAINED BASED ON THE INTRASPECED HYBRIDIZATION OF THE
PERUANIAN COTTON HOUSEHOLD

Abstract: This article provides a genetic analysis of the morphobiological traits of Fi-F, plants obtained by
hybridization of the intraspecific diversity of G. barbadense L. In particular, it was determined that the heredity of
the photoperiodic phenotype reaction in a 15:1 ratio is regulated by the non-cumulative effect of polymer genes.
Demanding for photoperiodism of the subspecies subsp. vitifolium is regulated by 3 recessive genes phl, phz, phs,
and a neutral reaction to a long daylight is controlled by two dominant genes Rhy, Rh, and one recessive phs gene.
In addition, the separation of F1-F; plants by anthocyanin color was observed in a phenotypic ratio of 15:1 (15 plants
with anthocyanin color, 1 green). When analyzing the combination of F; f. brasiliense x subsp. vitifolium, among 212
plants examined 196 were plants with anthocyanin coloration, and stem 16 and plants were green, with y*=0.60, P
was in the range 0.50-0.20. It was determined that the anthocyanin color of plants is driven by two genes when the
plant genotype was Rp R,Ry RY, RY, .

Key words: photoperiodism, genetic analysis, anthocyanin coloration, heredity, intraspecific diversity,
hybridization.

Language: Russian

Citation: Amanov, B. K., Rizaeva, S. M., Khidirov, M. T., & Umirova, L. F. (2020). Inheritance of
morphobiological signs in plants F1-F2 obtained based on the intraspeced hybridization of the peruanian cotton
household. ISJ Theoretical & Applied Science, 02 (82), 78-82.

Soi: http://s-0-i.0rg/1.1/TAS-02-82-14  Doi: éos¥®f hitps://dx.doi.org/10.15863/TAS.2020.02.82.14

Scopus ASCC: 1101.

HACJIEJOBAHUE MOP®OBHUOJOTMYECKHAX MIPU3HAKOB Y PACTEHUM F1-F2,
MOJYYEHHBIX HA OCHOBE BHYTPUBH/I0OBOM I'MBPUIU3ALIMA NEPYAHCKOI'O BUJIA
XJIOITYATHHUKA

Annomayusn: B Oannoli cmamve npogedeH ceHemuyecKuil aHanus mop@oouonoeuueckux npusraxos Fi-F;
pacmenuil, NOAYHUEHHbIX Nymem 2ubpuousayuu eHympusuoo6o2o paswootpasus G.barbadense L. B uacmmuocmu,
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0bL10 OnpedeneHo, UMo HACIeOCMBEHHOCMb homonepuoouteckoll peakyuu ¢peHomuna 8 coomuoutenuu 15:1
pe2yIupyemcs HeKyMyJIssmueHbIM QP eKmom norumephvix eenos. TpebosamenbHoCms K homonepuoouzmy noosuod
subsp. vitifolium pezynupyemcsi 3 peyeccusnvimu eenamu phy, phy, phs, a uelmpansnas peaxyus x Onunmnomy
c8emosoMy OHIO KOnmpoaupyemcsi 08yms domunanmuvimu cenamu Rhy, Rhy u oonum peyeccuenvin phs cenamu.
Kpome moeo, mabniodeno pazoenenue pacmenuti Fi-F» no ammoyuanoeoii oxpacxe 6 ¢henomunuueckom
coomnowenuu 15:1 (15 pacmenuii ¢ anmoyuarnogoti okpackot, 1 senenozo yeema). [lpu ananuze kombunayuu F f.
brasiliense x subsp. vitifolium, cpeou 212 npocmompennvix pacmenuii 196 6viu pacmenus ¢ aHmMoyuaHo8ou
OKpackoll, a cmebensv 16 u pacmeHul umenu 3eyeHvlil Yeem, npu SmMmom )(2:0, 60, P ov110 6 npomesicymre 0,50-0,20.
Onpedeneno, umo anmoyuano8ds OKPACKa pacmeHuil Ynpasusiemcst 08yMsi 2eHamu, K020a 2eHOMuUN pacmeruil Obiio

Vv \
RP RP Rst Rst .

Knwuesvie cnoea: qbomonepuoc)wM, 2eHemu4ecKutl aHanus, aHnmoyuaHas OKpackKa, HaCJle()CWl@eHHOCmb,

BHYMPUBUO0B0OE PA3ZHOObOpazUe, 2UOPUOUAYUSL.

BBenenue
VK 633: 511: 575: 22.2

OO01Ien3BECTHO, UTO IBONIONHA (poTONeprnoIu3Ma
Hapsily C CKOpOCIEJIOCTBIO TECHO CBsi3aHa C
HepeMelIeHHeM XJIONKAa W3 TPOIMYECKHX 30H B
CEBEPHBIC PETUOHBL, TJe IPHCYTCTBYIOT €CTECTBEHHBIC
JUIMHHBIC CBETOBbIe nHHM. M3-3a monumopdusma
MNOTPEOHOCTH XJOMYaTHAKAa K  HadYaJIbHOMY
(doromepuoau3My  CO3laHbI  cOpTa C  HH3KOH
qyBCTBUTENBHOCTBIO K  (oTomepuogusMy  WIH
CKOpOCTIeNble, HEUTpalbHble K JUIMHHOMY CBETOBOMY
JHIO l'lyTéM MyTaHPIﬁ, €CTCCTBCHHBIX 1 UCKYCCTBCHHBIX
otbopos [5, &, 9].

R.J. Kohel [11] B pesynbrate CBOUX
OKCIIEPUMEHTOB,  BBUSICHWI,  49r0  ren Rl
KOHTPOJIUPYIOIIH#T AHTOLIMAHOBYIO (kpacHy0)

OKpacKy pacTeHMH xyondatHuka oTHocutcs Kk III
rpyIIe CUENICHNs, a aHTOLIMAHOBbIE MSTHA JIETIECTKOB
pazzenun x I nepBoil rpymne cuemnyieHus.

[TpuBnevyeHne TUMKUX BUIOB, OABUIOB U ()OPM B
CeﬂeKHHOHHbIﬁ mnmpouecc i MU3YUCHHUS U OIMMCaHUA
MOp(GOOHONIOTHYECKIX  TPU3HAKOB  CBOWCTBEHHBIX
TOJIBKO 3TUM 06p33118.M, TaKuX KakK, THII BCTBJICHUC,
AHTOLIMAHOBAsl OKPacKa JIMCThEB, HACIEICTBEHHOCTh
AQHTOL[MAHOBBIX IISITEH JIETIECTKOB, LIBET BOJIOKHA, [[BET
BOJIOCKOB, TJQJKOCTh CEMSH, OE€3BOJIOKHHCTOCTH,
OTCYTCTBHE XJOpodmia, MyXKCKas CTepHIBHOCTh
BOBJIEK cO00H BHUMaHHE MHOTUX y4eHbIX [2, 10].

UyBCTBUTEIHHOCTH XJIOITYaTHUKA K
(oromepuoau3My B YCIOBHAX JUIMHHBIX JHEH
ONpEETSIETCS € YYETOM pPAacHONOKEHHS TIEPBBIX
IJIOA0BBIX BeTBel. HecMoTps Ha TO, 4TO 3T MpU3HAKI
KOHTPOJIUPYIOCS PAa3HBIMH CHCTEMaMH TI€HOB OHH
TECHO B3aMMOCBs3aHbl. [1pn n3ydeHun pyaepaabHbIX U
KYJIbTYPHBIX TPOITUYECKUX dopm OITMCaHue
MIPUBOJUTHCS 1o TpeboBaTENILHOCTH K
(oronepuoanzMy, a KyJbTypHbIE copTa Hao0OpOT
ONHUCHIBAIOTCSI 10 HEWTPAlIbHOCTH K UIMHHOMY
CBETOBOMY JHIO [5].

Cpean MHOTHX BHJOB M JaXe B oOpasiax
KyJBTYPHBIX COpTOB poaa Gossypium L. Bcrpeyarotcst
pacTeHMsl ¢ aHTOLMAHOBOW okpackoil. IIpu m3ydenun
HacJEOBaHMUs OKPAaCKH PACTCHUH KOJUICKIIMOHHBIX
JUHHUIA OBUIO OINpPENEICHO MOHOICHHBIH XapakTep

JIAHHOTO IIPU3HAKA U I'eH KOHTPOJIMPYIOIIHUNA pa3BUTHUS
AHTOIIMAHOBOW OKPACKH BETETAaTHBHBIX OPTraHOB
o6o3HaveH cuMBoioM — Rp [3].

[TokazaHo, 4TO aHTOLIMAHOBAsI OKPACKA JIMCTOBOM
IUTACTHHKHM ~ TETPAIUIOUAHBIX BHUAOB XJIOIMYaTHUKA
G.hirsutum L. u G.barbadense L. ynpassercs oqHumM
OCHOBHBIM TeHOM -RL. Psm aBTOpOB cumTaroT, 4to
HHTCHCUBHOCTh OKpPAacKu CBSI3aHO c
JIOTIOTHUTETHHBIMI TeHaMH, UMEIOIINX MOJIMMEPHYIO
npupoay [6, 7].

M.®. Ao63anoBoBeiM, I.H. ®Parxysmiaceoir [1]
AHATM3UPOBAHO HACJCIOBAHUE OKPACKU DPACTCHUS U
IIBETKOB JIMHUM M3 TE€HETHYECKOM KOIEeKIUH. B
Ka4eCTBE CEJICKIIMOHHOTO MaTepraja MOIyICHO THHUN
JI-662, JI-663, JI-665 (pacTeHusi M IBETKH TEMHO-
KpacHOW okpackoif). Jlmausa JI-660 pa3gencHue
AHTOI[MAHOBOI'0 MUTMEHTA aHAJIOTUYEH C JuHued JI-
477, HO OKpacka IIBETKOB »eintas, juHus JI-12-1 ¢
OKpAacCKOW pacTEeHHI W IIBETKOB aHTOIIMAHOBOTO IIBETA,
nuaus JI-12 pacTeHHss 3eleHOTO IIBETa, a I[BETHI
Kenroi okpackd. F1 rudpumer komOuHamii JI-662 x
JI-12, JI-12 x JI-663, JI-12 x JI-665 oxapaxkTepu30BaHbI
KaK pacTeHWs C AaHTOLMAHOBOM OKpackoW cred,
JUCThEB M UBETKOB. OmpeenieH0 HacIeICTBEHHOE
pacxokIeHre JaHHOTO Mpu3Haka 15 k 1 B pacTeHusIX
F, mokonenus.

eas uccaenoBanmsi

AHamm3  HacmemoBanus — pacteHmit  F1-F2
MOKOJICHHS TIOTyYCHHBIX B PE3yNbTaTe FHOPHIU3AINH
BHYTPHUBUJIOBBIX Pa3HOBUIHOCTEH BHJA XJIOIMYAaTHHKA
G.barbadense L. no Mmopdonornueckum npu3HaKam.

O0BeKT ncciaea0BaHus

OKCIIEPUMEHT 3JI0KWIM B OIBITHOH ydYacTKe
naboparopun  “CucreMaTtdka W WHTPOAYKIHUS
XJIOMYaTHUKA” HNucrutyra TE€HETUKU u
OKCIIEPUMEHTAIbHOW OWMOJIOTUM PAcTeHUU AKaJeMUU
Hayk PecmyOmmkxm Y36ekucran. B xadectBe 00BekTa
UCCIe0BaHUs 0TOOpaHbI BHYTPHBHJIOBBIC
pasHobpasusle (opmbl Buga G.barbadense L. -
f.brasiliense (Bpasunusi), KynbTHBHUpYeMbie 0Opa3LIbI
Am-8 u Kapum-8 (Y30exucran).

MarepuaJjibl 1 MeTOAbI
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Jns pemeHWs TOCTaBICHHOW memH  OBLIO JUIMHHOT'O CBETOBOTO JAHs. l3MeHuMBOCTH mepBOM
NPUMEHEHBl METOJBl IPOCTOM THOpHIM3anuK U TUIOJIOBOH BeTBHU B 4-5 oOpaszoBanach 20-0if U naxe B

TeHETUYECKUI aHaIu3.

Pe3yabTaThl HcciIe10BaHMS U UX 00CY:K/IeHHE

TpeboBaTenbHOCTH K JUTMHHOMY CBETOBOMY JTHIO.
AnanusupoBaHo  (Qoromepuoguyeckas — peakuus
pactenuii Fi1-F» mokoneHui mMomydeHHBIX Ha OCHOBE
ruOpuaAn3ald  cOpToOOpa3oB KyJIbTYPHBIX (opm
Am-8 wu Kapmu-8, KyJIbTypHOTO TPOIHYECKOTO
noasuaa G.barbadense L. ¢opma subsp. vitifolium, f.
brasiliense. Otobpannas ¢opma mas ombitoB .
brasiliense SIBJISIETCS TpeboBaTENbHOM K
doronepuoau3My, Tak B JUIMHHOM CBETOBOM [HE
mepBas II00Basl BETBb oOpasyercs B 15-24 y3max, B
pacTeHUsIX HCKYCCTBEHHO KOPOTKOM JHE JaHHBIN
[OKa3aTelb HaXOAWTbcs B 7-9- y3/max, B YCIOBHAX
JUIMHHOW cBetoBoi nHE (13-14 wacoB) mepBas
J10/10Basi BETBb 00pasyetcs B 23-30 y3iax, JTaHHBIH ke
MIO0Ka3aTesb B MICKyCCTBEHHO KOpOTKoM jHe (10 gacoB)
dopmupyercs B 9-10 y3max pacTeHHs XJIOMYaTHUKA
(Tabmuma 1).

IIpn paccMOTpeHHMH pacTeHUIl THOPHUIHBIX
komOuHarmii F1, F2 subsp. vitifolium x Kapmm-8,
pacrenust F1 mokonenus cBoOOJHO OYyTOHHM3MPOBAIH,
uBend W mwiogoodpazoBamu. A Fa-pacteHusx
HaOMIOAAI0Ch IIUPOKAs M3MEHYMBOCTh B YCIOBHSX

Beicmux y3max. Cpemu 206 W aHATHM3UPOBAHHBIX
ruOpuanbelx  pacrenndd 194 (hs=4-15)  Obumn
HEWTpaIbHBI K CBETOBOMY JHIO, 12 u3 Hux (hs=15-20 n
BBIIIIE) OTHECEHBI K DPACTCHUSIM TpeOOBaTEIbHBIE K
(dhoTonepuoau3My.

Pe3ynbpTaT reHeTHYECKHOT0 aHAIN3a TOKA3bIBaeT,
YTO MpPaKTHYECKUE TOKa3aTenn ObUIM O4eHb OJIM3KH K
TEOpeTHYEeCKUM JaHHbIM. [lokazaHo, YTO mpH3HAK

Haclenyercs B COOTHOIIEHUU 15:1
KOHTPOJIMPYIOIIUECS HEKyMYJIATHBHBIM  3ddexrom
MOJIMMEPHBIX  TeHoB, momsua Subsp.  vitifolium
TpeboBarelieH K (doronepuoanzMy

KOHTPOJIUPYIOMIASCS TPEMsl PELECCHBHBIMU TE€HaMHU
phl, ph2, ph3, a HeWTpanbHOCTH K CBETOBOMY JHIO
yOpasisieTcsi aByMs goMuHaHTHeIMH Phl, Ph2 u
oJHUM peneccuBHBIM reHoM ph3. ITpu atom ¥2=0,05, a
P 6s110 B mpomexyTke 0,99-0,95. Kpome storo, npu
aHAIM3€ PEIUIPOKHBIX T'MOpUAHBIX KoMOWMHanmii F»
Awr-8 x f. brasiliense cpeau 207 pacrenwuii 196 (hs=4-
15) 6pM HEHTpaTBHBEI K CBETOBOMY AHIO, 11 pacTenuit
(hs=15-20 wu BbIme) okazanack TPeOOBATEIBHBI K
tdoronepnogm3my.  HaOmromamoce  HaciemoBaHUE
(dotonmeprogu3Ma  HEKyMYJIATHBHBIM  3(pdexTom
MOJINMEPHBIX TEHOB B COOTHOIIEHUHU 15:1.

Ta6auna 1. HaciienoBanue npu3Haka TpeGoBaTeILHOCTD K JJIHMHHOMY CBETOBOMY /IHIO CeJeKIMOHHBIX
MartepuajoB u ux Fi-F2 pacrennii

DoTONEPUOAUIM
CestexunoHHbIH Koumn- KoJumnuecTBo KoimuecTBo He )
martepuai u Fi-F2 4ecTBO TpeGoBaTen- TpeGoBaTeIL- Coort- X P
KOMOHHALIMH pac- HBIX pacTeHMi HbIX pacrenmii | HOME
TeHMIA, HHE
T T \ T \ %
CelneKIMOHHBIE MaTepHabl
subsp.vitifolium 5 5 100,0 - -
subsp.vitifolium 5 5 100,0
f.brasiliense
Kapmu-8 copr 5 - 5 100,0
subsp.eubarbadense Am-8 5 - 5 100,0
Pacrenns Fp
subsp.vitifolium x Kapmu-8 10 - - 10 100,0
Kapmm-8 x subsp.vitifolium 10 - - 10 100,0
Aur-8 x f.brasiliense 10 - - 10 100,0
f.brasiliense x Aur-8 10 - - 10 100,0
Pactrenus F»
subsp.vitifolium x Kapmu-8 206 12 5,9 194 94,1 15:1 | 0,05 | 0,99-0,95
Kapmu-8 x subsp.vitifolium 213 16 7,5 197 92,5 15:1 0,57 | 0,50-0,20
Am-8 x f.brasiliense 207 11 5,4 196 94,6 15:1 | 0,30 | 0,80-0,50
f.brasiliense x Amu-8 184 8 4,3 176 95,7 15:1 | 1,07 | 0,50-0,20
HacnenoBanue AHTOLIMAHOBOM OKpacku G.barbadense L. wu dopma f. Dbrasiliense,
pactenuii. bBeuto  m3ydgeno  subsp.  vitifolium coptoobpasitel  Kapum-8. Takxke, aHAIM3UPOBAHO

TPONUYECKUH KyJIbTypHBIH TIOABUA XJIOMYaTHHUKA

HacJeI0BaHUE aKTOLMAHOBOW OKpacku pacteHud Fi-
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dbopma f. Dbrasiliense sBnsercs pacreHusmu ¢
AHTOIIMAHOBOM OKpacKoMu, a TPONUYECKUN
KyJbTYpHBIH noasua subsp. vitifolium u kynbTypHBIit

3eneHocTeOenbHBIM pacTenusM (Tabnuna 2).

Tabéauna 2. HacienoBaHue aHTOIMAHOBOI OKPACKH PACTEHHIl CeJIeKIIMOHHOT0 MaTepuaia u pacrennii Fi-F2

MOKOJICHHIi
CeeKUHOHHBIE Koan- Oxpacka pacTenmii Coot
MaTepuajbl F1-F2 4eCTBO HOIIIe
rUOpUAHbIE KOMOMHALIMU | PaCTeHWH, C anrouna- C senennm HUe X? P
e HOBOM credieM
OKpacKoi
T % T %
CEJIeKHPIOHHble MaTepl/laﬂbI
subsp.vitifolium 5 - - 5 100,0
subsp.vitifolium 5 5 100,0 - -
f.brasiliense
subsp.eubarbadense Am-8 5 - - 5 100,0
Pacrenmii F1
f.brasiliense x 10 10 100,0
subsp.vitifolium
subsp.vitifolium x 10 10 100,0
f.brasiliense
Amr-8 x f.brasiliense 10 10 100,0
f.brasiliense x Am-8 10 10 100,0
Pacrenns F»
f.brasiliense x 212 196 92,4 16 7,6 15:1 0,60 0,50-0,20
subsp.vitifolium
subsp.vitifolium x 208 194 93,2 14 6,8 15:1 0,08 0,99-0,95
f.brasiliense
Aw-8 x f.brasiliense 207 195 94,2 12 5,8 15:1 0,07 0,99-0,95
f.brasiliense x Ami-8 184 171 92,9 13 7,1 15:1 0,20 0,80-0,50

[pu ananuze BHyTpUPHUIOBHIX KoMOMHAIHA F1,
F f. brasiliense x subsp. vitifolium, Bce pactenus F1
nMenn TEMHYIO aHTOIIMAHOBYIO OKpacKy. A cpead
M3y4eHHbIX pacTeHud F» mo aHTOnMaHOBOM OKpacke
HaOmoJanach IIAPOKas W3MEHYMBOCTh. AHAIN3
rubpuaneix kombunanuii Fo f. brasiliense x subsp.
vitifolium cpemn 212 pacrenmit 196 wumenn
AHTOHUIIAHOBYIO OKPAcKy, a 16 W3 HMX OTHECEHBI K
3eneHoCTe6eNbHBIM PacTeHusaM 1 npu 3toM x2=0,60,
P 6511 B mpomexyTke 0,50-0,20. Kak 651010 0TMEUEHO
B JIMTEPATYpHBIX HCTOYHHMKAX JIAHHBIH NpPU3HAK
KOHTPOJIMPYETCS IBYMS eHaMH, a TAK)KE OTPEIEICHO
FeHOTHK I10 aHTOLMAHOBO OKpacke RyRp RY, RY, .

BriBoabI
AHanu3 NOJyUYEHHBIX PE3YJIbTaTOB [10KA3aJl, YTO
B mokoneHun F»  pomutenbckux  GopM  C

AHTOLIMAHOBOM M 3€JIEHOM OKpackoil pacuierieHue
npu3HaKa B peHOTUIHYEeCKOM cooTHoweHnu 15:1 (15
4acTel ¢ aHTOLIMaHOBOM OKpackoi, 1 4acTe ¢ 3eneHoi
OKpackKoii). KontponupoBanue  aHTOLUMAHOBOM
OKpPACKH JABYMs I€HaMH M T€HOTHUII PaCTEHUH ¢ TaKOi
JKe OKpacKoi oxapakrepusosaH B Buae Ry RpRY RY .

Y BHYTpHBHIOBBIX THOpHIOB F1 dotonepuoamsm
HACJIEIOBAJICSI B OCHOBHOM IO THITY JOMHUHHUPOBAHHUS,
a y pacrenuil F» mox HeKyMyssITUBHBIM BIUSHUEM
MOJIMMEPHBIX ~ TeHOB.  HacienoBanwe  JIaHHOTO
MpU3HaKa B COOTHOIIeHMH 15:1 mokasbiBaer, 4TO

¢doromepuoausm y moxsuma subsp.  vitifolium
JNETEPMUHHAPYETCS  PEIIECCHBHBIMH TE€HaMH, a Y
KyJIbTypHOro copra Kapmu-8 — JOMHHAHTHBIMH

TCHaMH.
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Introduction

The organization of the lesson-based learning
process is an emerging notion that the modern world
methodology is an important factor in the formation
of the younger generation's worldview. The
organization of the lesson process based on the
principle of integration, rejects the traditional course.
The concept of integration is not a particular focus of
today's or yesterday's methodology. The root of this is
the life of the great geniuses of our own land: the great
medical genius Avicenna, the great mathematician al-
Khorezmi, and the world leader who has used
pragmatics of words - Alisher Navoi. We can see that
they are not limited to a single science. This is because
interdisciplinary interdependence is a combination of
elements based on irreconcilable laws. Our view is in
agreement with Fariduddin Attor's statement: "There
is no small thing on this earth, everything is
interdependent and complementary.” [1] The great
didactic Jan Amos Komensky  mentioned:
"Everything related to each other must be studied in
the same way." [2]

Il.Literature Review
Many scientists have worked on the concept of
integration: Y.A. Kamensky, A.S. Makarenko, N. K.
Krupskaya, V. A. Sukhomlinsky, D.B. Elkonin, V.
Davidov, D. Dewey, G. Freezing, E. Hoffman, and
others.

Doi: &Gos¥e hitps://dx.doi.org/10.15863/TAS.2020.02.82.15

In their research Kulnevicha S.V., Lakocenina
T.T. mentioned an idea of integration in
Contemporary Lesson Analysis: "Integration is the
integration of deep learning into one learning material
as much as possible."

Integrating education as a didactic principle in
the pedagogical process.The use of an integrated
approach in the system of secondary and higher
vocational education by Daniluk is studied by A.
Artemyev, M. N. Berulava, I. G. Eremenko, E. V.
Bondarevskaya, and A. Slastenin and others.

Establishment of interdisciplinary and these type
of approaches in the pedagogical process, the
development of integrated courses, blocks and
modules have been the subject of scientific research
by A. Ignatova, V. Maksimova, N. Belyankova, I.
Bogatova and others.

I11.Analysis

Regarding the term integration, the term
“Interpretation Dictionary of the Uzbek Language”
explains the following: “INTEGRATION [lot.
Integration-recovery, restarting, replenishment] 1.
Concept that describes the interconnectedness of
individual components and their combination. The
process of convergence and interconnection of
sciences. ”’[3] Integrity, formed by the combination of
several elements in order to formulate a concept in the
term integration, provides a deeper understanding of
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the subject matter. Interdisciplinary links bring
sciences closer together and complement each other.
Integration in education is as an interaction of
pedagogical, socio-cultural, socio-political and
economic factors in the development of the education
system and the co-existence of traditions and
innovations in the field — learning by the R.N.
Averbux, N.P. Litvinova has been an important factor
in the development of the education system.

The integration of educational content (MN
Berulova), the integration of the education system
(VV Bolgov), has done investigate as a tool
integrating for organize primary education. As well as
in articles such as , Sh. Yusupova, D. Rajabova “The
Methodology of Integrated Lesson Organization
Techniques” (Interdisciplinary Education in native
language and botany), B.S. Articles such as
Abdullayeva's "About Types of Interdisciplinary
Relevance", U.Musayev's "Levels of Integration”, and
D. Yuldosheva's "Opportunities of Defining
Educational Content to Compatible for The purpose of
Education" provided information about the concept of
integration and the importance of integration .

On the basis of research, can be separated several
types of integration in education:

1) Integration of education topics.

2) Integration of scientific approaches, methods,
practices and technologies into education

3) Integration of theoretical education and
practical activities.

4) Integration of different types of educational
activities into the system of continuous education in
the open educational space (preschool, general,
higher, postgraduate, basic, additional, etc.).

5) Integration of different participants of the
educational process into a single education system
(including  teachers, students and parents'
communities, integration of special social and cultural
groups (disabled, immigrants, etc.).

8) Integration of all participants in the field of
culture and education.

7) Integration of internal education into a single
global process.

Some researchers also classify integration into:

Interdisciplinary integration - is the integration
of concepts within a single subject into individual
themes.

Interrelated integration - is the synthesis of facts,
concepts, principles, and so on. Two or more subjects
that a teacher should use in preparing an integrated
lesson;

Trans-interpersonal integration - trans-theme -
Synthesis of basic and additional components of
education Trans description: Trans ... [lot. behind;
through; between; during] International is the first part
of a joint statement, which means: 1) any space,
moving through space, crossing it (for example,
transatlantic);

2) to go from one thing to the other, to be located (for

example, transurans); 3) indication of something in
the  medium;  designation,  delivery  (e.g.
transliteration).

The use of integration types in the classroom
depends on the objectives of the lesson.The educator
chooses one of the types of integration in the subject
matter knowledge.

Within the framework of pedagogical integration
there are common scientific and private methods of
scientific integration. It is connected with the use of
common scientific forms and means of learning in the
learning process. It includes the following types of
integration:

+ conceptual (the concept of integration is a
common theme in several themes)

figurative concepts (forming holistic ideas about
objects, events, people, the world)

problematic (combining different concepts into
common problems);

* methodology type (common types of
integration process, takes place using methods of
activity);

* methodological (uniting different facts,
phenomena, theories, concepts and perceptions of the
world)

Important aspects of integrating educational
content are addressed at the level of pedagogy theory
and practice. Integrated programs on elementary
education, fine arts, and natural science are created in
the Republic of Uzbekistan. Ways to promote
interdisciplinary communication include:

- the sequence and sequence of learning of
various disciplines should be chosen over time so that
one can facilitate learning of the other;

- providing the same approach to building
common understanding, skills and abilities;

- providing the unity of knowledge and skills
required for acquiring skills

- wide use of knowledge, skills and abilities of
other disciplines in the acquisition of knowledge,
skills and competencies in one subject.

The reasons for the establishment of the
Intellectual Education Process are as follows:

- avoid uniformity in the educational process;

- prevention of decrease in interest in the
educational process;

- to develop logical and creative thinking;

- to draw the correct conclusions from the
reality;

- be able to think independently;

- be aware of innovative technologies;

- Have your own vision and so on.

Achieving the goal of an integrated lesson is an
indication of how well the teacher organized the
lesson. It should be noted that the learner must be able
to prove the importance of the integrated lesson, first
of all, the ability of the teacher to be creative, to
demonstrate interdisciplinary or interdisciplinary
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links. Improper use of integration during the lesson
can lead readers to deviate from the topic and fail to
master the topic. They can also be distracted and tired.
An integrated lesson should be persuasive, well-
grounded, and capable of fully explaining the essence
of the topic, otherwise the lesson will not achieve its
intended purpose. It is important to keep in mind the
timing of the integration process as well. Other
information that needs to be understood as
complementary to the subject matter of the integration
process should be as brief, justified and relevant as
possible.

1V.Discussion

There are the following types of organization of
an integrated learning process:

* Coordinated (knowledge of one subject is
based on knowledge of another subject) - such lessons
are focused on solving a common problem of different
disciplines. They do not form a holistic worldview.

» Combined - similar lessons are built on the
same organizational theme, combining multiple
objects together to explore the same problem from
different perspectives.

* Amalgamated - problem-solving, lessons
learned from different perspectives using knowledge
from different areas. They should be based on the
study of life experience or general social problems.

An integrated lesson will encourage the student
to think logically. Integrated lessons can enhance the
interest of the student in the lesson, help to shape their
world outlook, increase their imagination, and move
away from homogeneity. It is wrong to consider the
subjects in the educational process as primary or
secondary. After all, each discipline is effective when
it is based on the integration principle.

Whether we want it or not, today's student is
living in a time of intense growth. Formation of their
comprehensive worldview and development as a
competitive person in line with international standards
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question may be asked. What can an Integrator-based
teacher give?

- the teacher can easily convey the essence of the
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- works on its own;

- improving the quality of knowledge of
students;

- learning creativity

V.Conclusion

In summary, the organization of an integrated
learning process is of particular importance to today's
education content and education system. In
Turonzamin, where many great geniuses, such as
Beruni, Al-Khorezmi, Avicenna, Alisher Navoi,
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essence of integration, will ensure the quality of
education.

5. Safarova, R., Musaev, U., Musaev, P.,
Yusupova, F., & Nurjanova, R. (2005).
Problems of the strategy of general secondary
education in the Republic of Uzbekistan and
models of educational content, ways of their
implementation. (p.187). Tashkent: Publishing
of "Science" Academy of Sciences of the
Republic of Uzbekistan.

6. Musaev, U. (2002). Degree of integration. Public
Education, Ne.6, p.5.

7. Sayidahmedov, N.S. (2003).
technologies in higher education.
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Introduction “other foreign” languages occupy a large place in the

The outstanding Czech encyclopedic scientist Y. legacy of Y. A. Komensky.
A. Komensky is known as the founder of pedagogy,
the science he considers in the widest age framework, Literature review
as a theory of human education. His research activities Thoughts on the meaning of language in people's
included issues of philosophy, sociology, technology, lives, on its development and functioning, on the
psychology, economics, etc. Y. A. Komensky correlation and interconnection of words and things,
throughout his life was engaged in pedagogical on the teaching of oral and written speech are found in
activity. He was a teacher and school leader and almost all the works of the scientist. A number of
compiled school textbooks. He was the author of works are specifically devoted to the problem of
scientific works on education and upbringing and was language. This is, first of all, “Panglottia” (universal
the organizer of educational institutions. The most language culture), which is the fifth part of the
famous is his famous “Great Didactics”. But many of “General Council on the correction of human affairs”;
the works of Y. A. Komensky, such as the "Maternal "The latest method of languages™; "On the skillful use
School", "The Newest Method of Languages", “The of books - the first tool for the development of natural
General Council on the Correction of Human Affairs” talents.”
were little known. In his "natural” or "mechanical” Y. A. Komensky tirelessly promoted the need for
method Y. A. Komensky saw a threefold goal, three active development, distribution and study of
components of learning: “knowledge, activity, speech, languages as one of the most important conditions for
i.e. to know everything correctly, to know how to do human progress. He warned that languages should be
everything good and what is necessary, to be able to studied in order to gain knowledge and communicate
communicate to another.” Hence, one should it to others, for mutual communication. “If you even
constantly “form” the mind, hands, language. The last knew your native language perfectly, and besides that,
component of this triad is the “education” of the foreign languages and others, and even all the
language, the problem of studying the native and languages of the world, after all, if you lack
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understanding of the things that underlie words, you
would be no more like a parrot, not a sage at all.”

It is useless to study many languages, Y. A.
Komensky considered, since time is taken to study the
world around us, and it is impossible to learn all
languages. In determining the nomenclature of the
languages studied, as well as the degree of
completeness and perfection of mastering them, one
should proceed from the requirements of necessity.
The necessary languages are: for personal life - the
native language, for languages, education,
international communication and cooperation in the
field of activities with developed countries, foreign
languages are needed.

For the study of scientific works, the necessary
language is English, German, French and other
languages, for doctors - Latin. The author of the
"General Council ..." in search of ways to correct
imperfections in humanity thought a lot about
overcoming language barriers between peoples and
proposed a plan for introducing monoglotia, a single
world language: simple, understandable, perfect. He
developed the principles of its creation based on
existing languages. (As you know, attempts to
develop a new international language have been made
repeatedly, and the widespread use of an artificial
language, such as Esperanto, is in great doubt.)
However, his approaches are of interest not only for
gaining a single language, but also for a deeper
understanding of the laws of development and
functioning of languages. In the history of
pedagogical thought from ancient times to the present
day, ambiguous views on the order of learning
languages. For example, one of the predecessors of Y.
A. Komensky, M. F. Quintilian, advised to start
teaching a child from a foreign language, since his
language will be acquired in the process of everyday
communication; then he suggested moving to the
mother tongue and learning both languages in parallel.
K. D. Ushinsky insisted on learning first of all his
native language. But what was the position of Y. A.
Komensky?

Discussion

He had no doubt about this. He strongly stood for
the primary study of his native language. “Each
language needs to be studied separately. First, of
course, the native language, then the one that needs to
be used in the locality of the native language, that is,
the language of the neighboring people, and then
English, German, French, etc. - always one after
another, and not together, otherwise one language will
interfere with another.” The study of foreign
languages should be based on the indispensable
reliance on the native language. Moreover, the native
language is the basis of all education. Therefore, it
should be studied, perhaps more fully and thoroughly:
in childhood - “learn to speak haphazardly”, in the
adolescent - correctly, in the youth - gracefully, in the

mature - expressively. Y. A. Komensky linked not
only didactic goals, but also the democratization of
public education, the ability for all “born people” to
enter real science with a focus on primary and
thorough study of their native language. The idea of
the priority of the mother tongue in teaching was
consistently upheld and developed by K. D. Ushinsky,
I. S. Gogebashvili, I. Y. Yakovlev and other
progressive educators. Let us highlight some of the
most important ideas for studying foreign languages
that were proposed by Y. A. Komensky:

1. “The study of languages should go hand in
hand with the study of things, especially in youth ...”,
that is, the study of words should take place along with
an understanding of the essence of things themselves
and of the reality that are reflected in the words. This
requirement follows from the scientist's ideas about
the process of human cognition, about the
interconnection of language, thinking and the
environment. He claims that “the beginning of
knowledge, necessarily, always follows from
sensations (after all, there is nothing in the mind that
previously would not have been in sensations).
Therefore, one should begin training not with a verbal
interpretation of things, but with real observation of
them. And only after getting acquainted with the thing
itself, let it be discussed, clarifying the matter more
comprehensively. ”

Criticizing scholasticism, senseless cramming,
and verbalism in the schools of that time, Y. A.
Komensky reasoned as follows about the relationship
of "thing" and the word: “A thing is an essence, and a
word is something random, a thing is a body, and a
word is clothes, a thing is grain, and a word is bark
and husk. Therefore, both must be provided to the
human mind at the same time, but first, a thing as an
object of not only knowledge, but also speech. ”
“Things in themselves are what they are, even if no
reason and no word touched them, but reason and
word revolve only around things and depend on them,
and used without things, assuming such a stupid and
ridiculous attempt, they either turn into nothing, or
become a meaningless sound. ” Therefore, in training,
"the following three elements must always be
combined: things, so that sensory perception of things
precedes then their understanding follows, and finally,
the name joins." Although in these arguments there is
a certain exaggeration of the role of sensory
perception in cognition, on the whole this approach
can be recognized as correct, especially in connection
with overcoming scholasticism and formalism. This
epistemological and didactic approach by Y. A.
Komensky transfers to the teaching of "foreign”
languages, ancient and modern. This is perfectly
realized in his world-famous textbook “The World of
Sensual Things in Pictures,” written in 1650-1654 and
published in 1658. "The world in pictures,” as the
author notes in the introduction, "contains a brief
overview of the whole world and the whole language.”

Philadelphia, USA

88

2 Clarivate
Analytics oo



ISRA (India) =4.971

) ISI (Dubai, UAE) = 0.829

ImpaCt Factor: GIF (Australia) =0.564
JIF = 1.500

SIS (USA) =0.912 ICV (Poland) =6.630
PUHII (Russia) = 0.126  PIF (India) =1.940
ESJI (KZ) =8.716 IBI (India) =4.260
SJIF (Morocco) =5.667 OAJI (USA) =0.350

On the one hand, it is a kind of encyclopedia that
provides basic and necessary information about a
person and the world around him. On the other hand,
the textbook serves to study the native and foreign
languages. The titles of some of its 150 articles give
an idea of the diversity of the “material” content of the

book: “God”, “Water”, “Earth”, ‘“Metals”,
“Vegetables”, “Cattle”, “Man”, “Agriculture”,
“Carpenter” "," Machines "," Painting "," Swimming

"" Typography "," Book "," Court "," Globe ",
Humanity "," Philosophy "," Medicine "," Warrior ","
State and country "," Christianity ".

Each article is given a picture (image), on which
its individual parts and details are marked with
numbers. In texts in the native and foreign languages
in brackets after the words the corresponding part
numbers and details are indicated. In the
methodological introduction it is recommended not
only to consider only the drawings, but also to show
the reader real objects. The textbook was destined for
a great life. Up to now, it has been reprinted many
times in many languages of the world. There are a
large number of additions, corrections, imitations,
among which there are parallel texts of articles in
three, four and five languages.

2. “It is better to learn each language not by the
rules, but in practice, that is, as often as possible
listening, reading, re-reading, rewriting, trying to
imitate written and verbal. However, the rules must
support and reinforce the practice. ” The secrets of
quick and reliable success are inherent in our own
activities, as we become skilled through practice, the
scientist claimed.

The main flaw of schooling in foreign languages
Y. A. Komensky saw in the gap between the study of
grammar and language practice. As a result, students
of a foreign language can only say “something”, and
in most cases it is not without the help of their
“crutches” - grammars and dictionaries. Meanwhile,
cooks in the kitchen, artisans, ministers during the
wagon train in the process of communication quickly
learn a foreign language, or even two or three. What
conclusion follows from this? Strengthen the language
practice (conversation, reading, writing, listening,
translations, etc.), “so that each student learns
everything by himself, with his own feelings, tries to
pronounce and do everything, and begins to apply
everything. With my students | always develop
independence in observation, in speech, in practice
and in application ...” He emphasis on strengthening
practice, with the goal of overcoming formalism,
scholasticism, and poor learning outcomes in no way
means underestimating the theory. The point is that
the unity of the three substances must be observed -
“mind, tongue and hand”, “combination, always and
in everything, of example, instruction and exercise,
for without examples there is no ease of learning,
without instructions - solidity, without practice -
strength ". “They can encourage examples, explain the

rules, and reinforce the practical application.” Rules,
laws, theoretical conclusions should be concise,
understandable, truthful, not burdened by exceptions
(although in grammars due to deviations in languages
one cannot do without them). “Rules should be
grammatical, not philosophical, ” ie. without
fractional identification of causes and relationships,
the origin of words, phrases, combinations, etc.

3. Learns to write - practicing in writing, to
speak - practicing in speech. “Since only exercise
makes people skilled, we demand that students in all
groups practice in practice: in reading and writing, in
repetition and debate, in translations of direct and
reverse, in disputes and recitation, etc.” The Great
Didactics gives a variant of collective exercises when
translating from one language to another: when
everyone completes the translation, one student is
invited to challenge someone to the competition; after
reading the translation out loud, the adversary must
indicate errors; then other students criticize; the
named opponent submits his translation for
evaluation; if necessary, the teacher makes
instructions, and all students make adjustments to
their translations. In the same way, work is being done
with the following pairs of students. Exercises should
be constantly complicated, continue until the task is
completed. “The first exercises in a new language
should revolve around previously known subjects.”

4. “A new language is being studied gradually,
namely: first, the student learns to understand it (this
is the easiest), then write (this gives time for
preliminary reflection) and, finally, say what is the
most difficult.” This requirement is consistent with his
principles of consistency and feasibility of learning: to
go from easy to difficult, from simple to complex,
from close to distant; the previous paves the way for
the next, and the next is based on the previous;
cognitive forces and capabilities of the learner are
gradually increasing; material and methods of action
are proposed that are appropriate to the student’s
strength at a given time.

5. “No language should be learned from
grammar, and each language should be studied from
the works of suitable authors”, since exemplary works
and skillfully prepared dictionaries provide reliable
language material, words, grammar adds only form,
word-formation laws, the order of their arrangement
and combination.

6. To differentiate and individualize training in
accordance with the age, abilities and level of
development of students. Y. A. Komensky shows that
the main thing in the peculiarities of teaching
children's languages is orientation primarily on
feelings, young people on using examples, adults on
identifying causes. It reveals the features of
educational work with students zealous, quick-witted,
successfully advancing, slow, negligent, incongruous,
careless, underachieving, etc.
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7. "The norm for drawing up the rules of a new
language should be a language previously studied, so
that only the difference between one and the other is
shown." Y. A. Komensky considers it a serious
drawback when the rules of the language being
studied are given in the same language. In the same
way, a big mistake is made when students of all
nationalities are taught according to the same
grammar rules, and at the same time, the features of
each mother tongue are not taken into account.

8. “The teacher and student speak the same
language.” It is bad when students and teachers are
foreigners and lack a common means of mutual
understanding. They are forced to communicate using
signs and conjectures.

9. When teaching languages to widely use the
method of comparison. It is especially important to
compare the words and grammatical forms of the new
language with their native or other well-known
language. It is important to find a common and
difference in grammatical forms and words within the
language being studied.
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