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U31aHus, THPOPMAITMOHHOTO
areHTCTBA U CETEBOTO MU3JAaHUs
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['maBHas wenp )XypHajla 3aKJII04aeTcs B MyOJIMKallMM OPUTHHAIBHBIX CTATEH,
IPEUMYIIECTBEHHO  HAay4YHOr0 M HAay4YHO-TEXHUYECKOI'O  HaIlpaBJICHUS,
NPENOCTAaBIEHUM  HAy4YHOM  OOIIECTBEHHOCTH,  HAy4YHO-IIPOU3BOACTBEHHBIM
NPEANpUATUAM, MPEACTaBUTENSIM OHU3HEC-CTPYKTYp, a TakXkKe CTyAeHTaM,
MarucTpaHTaM U JOKTOPAaHTaM BY30B BO3MO>KHOCTb 3HAKOMUTBCS C PE3yJIbTaTaMH
HAy4YHbBIX MCCJIEIOBAHUNA U MPUKIAIHBIX pa3pabOTOK MO KIIOYEBBIM MpoOjIeMaM B
o01acTy NepeIoBBIX TEXHOJIOTUH.

3agauu )KypHajga COCTOSIT:

® B IIPEIOCTABICHUHU YUCHBIM BO3MOXKHOCTH ITyOJIMKALIMU PE3YIbTATOB CBOUX
VICCJIEIOBAHUI 110 HAYYHBIM M HAYYHO-TEXHUYECKUM HAIIPABIICHUSIM;

® JOCTHMKEHMH MEXIYHApOAHOIO YPOBHS HAYUHBIX IMyOJMKALUN )KypHaa;

® [IPUBJICYCHUH BHUMAHUS HAYYHOMU U J€JI0BOM 00IIECTBEHHOCTH K Hanbosee
aKTyaJlbHbIM W TIEPCHEKTUBHBIM HAINpPABJICHUSAM HAyYHBIX HCCIEAOBAHUMN 10
TEMAaTHUKE KypHaia;

® [IPUBJCYCHUH B KYpHAJ aBTOPUTETHBIX OTEYECTBEHHBIX U 3apyOeKHBIX
aBTOPOB, SBJIAIOMIMXCS CIIEHUATUCTAMU BHICOKOTO YPOBHSI.

Kypnan paszmemaercss u unaekcupyercs Ha noptanax eLIBRARY.RU u
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SEMANTICS AS A FUNDAMENTAL LINGUISTIC DISCIPLINE

Narzieva Mokhinabonu
graduate student, Uzbekistan state university of world languages

Tukhtakhodjeva Zulfiya
PhD, as.prof., Uzbekistan state university of world languages

Abstract: Words are grouped or categorized in our minds automatically so that we can
use them easily and smoothly. Semantics looks at these relationships in
language and looks at how these meanings are created, which is an important
part of understanding how language works as a whole. The article focuses on
particularly synonyms, antonyms with various instances. Finally, it aims at
showing the importance of lexical semantics in the use of language as well as
the analysis of meanings.

Key words: Semantic field theory, semantics, pragmatics, semantic classes, synonymy,
antonymy, language levels, linguistic equivalence, linguistic opposition

CEMAHTUKA KAK ®YHIAMEHTAJIBHASA IMHI'BUCTHYECKASA IUCHUIIJINHA

Hap3ueBa MaxunaGony
MarucTpaHT, ¥Y30eKCKuil rocy1apcTBEHHBIN YHUBEPCUTET MUPOBBIX SI3BIKOB

Tyxraxonxaesa 3yabdus
PhD, nonent, Y30ekckuii TOCyAapCTBEHHBIH YHUBEPCUTET MUPOBBIX SI3bIKOB

AnHotamusi: CroBa aBTOMATUYECKU TPYHNIUPYIOTCS WM KIACCU(PUIUPYIOTCS B HalleM
CO3HAaHUH, YTOOBI MBI MOTJIM JIETKO U IUIABHO HUCHOJb30BaTh uX. CeMaHTHKa
M3Yy4aeT 3TH OTHOIIEHUS B S3BIKE U CMOTPUT, KaK CO3JAIOTCS ATH 3HAUEHUS,
YTO SIBJISETCS BAXKHOM YacThiO MOHUMAHHUS TOTO, KaK paboTaeT SA3bIK B LIEJTIOM.
B cratbe oco0oe BHMMaHuE YIeNSe€TCs CHHOHMMaM, AaHTOHHUMaM C

pasMuHBIMM Maaexxkamu. HakoHen, ero uenp — I0Ka3aTb BaXXHOCTh
JICKCHYECKON CEMaHTHKH B HCIOJIL30BAaHMHU S3BIKA, a TakKKe B aHaIH3e
3HAUYEHUH.

KiaroueBbie TEOpHUSA CEMAHTHYCCKOI'0 IIOJII, CEMaHTHUKa, IIparMarhukKa, CEMaHTHYCCKHUC
c¢JioBa: KJacCChI, CHHOHUMUA, AHTOHHMMMUA, SA3BIKOBBIC YPOBHHU, A3bIKOBas
OKBUBAJICHTHOCTD, A3BIKOBAasA OIIIIO3HIIHA.

Linguistics is concerned with the study of meaning in language. Linguistic semantics
has been defined as the study of how languages organize and express meanings. Semantics,
also called semiotics, or semasiology, the philosophical and scientific study of meaning in
natural and artificial languages. The term is one of a group of English words formed from the
various derivatives of the Greek verb s€maind (“to mean” or “to signify”). The term semantics
(from the Greek word for sign) was coined by French linguist Michel Bréal (1832-1915), who
is commonly regarded as a founder of modern semantics. Oddly," says R.L. Trask “some of
the most important work in semantics was being done from the late 19th century onwards by
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philosophers” Over the past 50 years, however, "approaches to semantics have proliferated,
and the subject is now one of the liveliest areas in linguistics".

Linguistic semantics looks not only at grammar and meaning but also the use and
acquisition of language. "The study of meaning can be undertaken in various ways. "Early in
life every human acquires the essentials of a language—a vocabulary and the pronunciation,
use and meaning of each item in it. The speaker's command is largely implicit. The linguist
tries to construct a grammar, an explicit description of the language, language categories and
the rules by which they interact. Semantics is one part oa grammar; phonology, syntax and
morphology are other parts”. As David Crystal explains in the following excerpt, there is a
difference between semantics as linguistics describe it and semantics as the general public
describes it. "The technical term for the study of meaning in language is semantics. But as
soon as this term is used, a word of warning is in order. Any scientific approach to semantics
has to be clearly distinguished from a pejorative sense of the term that has developed in
popular use, when people talk about the way that language can be manipulated in order to
mislead the public. "A newspaper headline might read: “Tax increases reduced to
semantics'—defining the way a government was trying to hide a proposed increase behind
some carefully chosen words. Or someone might say in a discussion, '"That's just semantics,'
concluding that the point is purely a oral quibble, bearing no relationship to anything in the
real world. This kind of nuance is absent when we talk about semantics from the objective
point of linguistic research. The linguistic approach studies the features of meaning in a
systematic and objective way, dealing with as many languages and situations as possible".
“The job of semantics is to study the primary meanings of words as considered principally as
parts of a language system, whereas pragmatics concentrates on the ways in which these basic
meanings are used in practice, covering such topics as the ways in which different expressions
are used in different contexts, and the differing (ironic, metaphorical, etc.) uses to which
language is put”.

“Semanticists have to have at least a nodding relationship with other disciplines, like
philosophy and psychology, which also investigate the creation and transmission of meaning.
Some of the questions raised in these neighboring disciplines have important effects on the
way linguists do semantics".

Synonymy is a semantic group which deals with words which are semantically related
or close to each other.

Antonyms are words which have opposite meanings (again, at least in some contexts

Polysemy — A word is polysemous when it has two or more related meanings. In this
case the word takes one form but can be used to mean two different things. In the case of
polysemy, these two meanings must be related in some way, and not be two completely
unrelated meanings of the word. Bright (shining) and bright (intelligent). Mouse (animal) and
mouse (computer hardware).

Homophony — Homophony is similar to polysemy in that it refers to a single form of
word with two meanings, however a word is a homophone when the two meanings are entirely
unrelated. Bat (flying mammal) and bat (sports equipment). Pen (writing instrument) and pen
(small cage). The relationships between sentences. Sentences can also be semantically related
to one-another in a few different ways. Semantics looks at these relationships in language and
looks at how these meanings are created, which is an important part of understanding how
language works as a whole. Understanding how meaning occurs in language can inform other
sub-disciplines, such as Language Acquisition, to help us to understand how speakers acquire
a sense of meaning, and Sociolinguistics, as the achievement of meaning in language is
important in language in a social situation. The word "sea" means a large body of water, but

-4-



Young specialist J January 2024

Kac Maman 7 ISSN: 2791-3651
Yosh mutaxassis

MoJiomou criermajnucT
g . . ‘.’( Volume 3 | Issue 22 |
=]
M\
@

its connotative meaning includes the sense of overwhelmingness, risk, instability; whereas
"earth" connotes safety, fertility and stableness. Specific kinds of language (such as
archaisms) also have special connotations, carrying a sense of the context in which those
words are usually found. Over time, connotation can become denotation. Thus trivial subjects
were originally the subjects in the trivium, consisting of grammar, rhetoric and logic. These
were the first subjects taught to younger students; therefore, the connotation arises that the
trivium is relatively easy, since it is taught to mere kiddies; therefore, something easy is trivial.
In discussing semantics, linguists sometimes use the term lexeme (as opposed to word), so
that word can be retained for the inflected variants. Thus one can say that the words walk,
walks, walked, and walking are different forms of the same lexeme. The semantic field theory
was gained its puberty by German scholar J. Trier in the 1930s, whose version is seen as a
turning point in the history of semantics. He summarized Trier’s semantic field theory as
follows:

(D The vocabulary in a language system is semantically related and builds up a
complete lexical system. This system is unsteady and changing constantly.

© Since the vocabulary of a language is semantically related, we are not supposed to
study the semantic change of individual words in isolation, but to study vocabulary as an
integrated system.

(® Since lexemes are interrelated in sense, we can only determine the connotation of
a word by analyzing and comparing its semantic relationship with other words. A word is
meaningful only in its own semantic field. Trier’s semantic field is generally considered
paradigmatic. It deals with paradigmatic relations between words such as synonymy and
antonymy.

REFERENCES
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FIGURATIVE USAGE OF ANIMALISTIC PHRASEOLOGICAL UNITS IN ENGLISH
AND UZBEK LANGUAGES

Norboboeva Saida Azamatovna
master’s degree, Uzbekistan world language university
norbobovyevasaida2(@gmail.com

Atkamova Sumanbar Askarovna
candidate of philology, docent, Uzbekistan world language university
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Abstract: This article explores the figurative usage of animalistic phraseological units in
both English and Uzbek languages. The study aims to analyze and compare the
similarities and differences in the usage of these expressions in the two
languages, shedding light on the cultural and linguistic aspects that influence
their formation and interpretation.

Key words: figurative language, animalistic phraseological units, idiomatic expressions,
English language, Uzbek language, cultural connotations, metaphorical
meanings.

OBPA3HOE YIIOTPEBJIEHUE AHUMAJIMCTUYECKUX ®PAZEOJOI'U3MOB B
AHI'JIMACKOM M Y3BEKCKOM SI3bIKAX

Hop6o6oeBa Cauna AzamaroBHa
MarucTpaHT, ¥30eKCKuil rocyapCTBEHHBIH YHUBEPCUTET MUPOBBIX S3BIKOB
norboboyevasaida2(@gmail.com

ATtkamoBa Cyman0ap AckapoBHa
KaHAuAaT (PUIIONOTHYECKUX HAYK, TOIIEHT, Y30€KCKU ToCy1apCTBEHHBI YHUBEPCUTET
MHUPOBBIX S3bIKOB
sumanbar75@mail.ru

AnHoTauusi: B 9TOH craThe wmcciemyercss oOpa3HOE HCIONB30BaHHE (PPa3eoIOTH3MOB
KUBOTHOTO TPOUCXOXKJICHUS KaK B aHTJIMHCKOM, TaK U B y30€KCKOM SI3bIKaX.
Ilenpro MCCIeIOBaHUS SIBIIICTCS aHAIN3 W CPABHCHHE CXOJICTB M Pa3IUIUi B
WCMOJIb30BAHUU JTUX BBIPAKECHHUHM B JBYX SI3bIKaX, MPOJIMBAIOIINX CBET Ha
KYJIBTYPHBIC Y JTUHIBUCTHUYCCKHUE ACIICKThI, BIIMAIONIMEC HA UX (bOpMI/IpOBaHI/Ie
Y UHTEPIIPETALIUIO.

KiaroueBble 00pa3HbIil f3bIK, AHUMAJIUCTHYECKHE (Pa3eoJOTrU3Mbl, HAMOMATHYECKHE
CJI0Ba: BBIPAKCHUSI, AaHTTIMIUCKUIN S3BIK, Y30EKCKUIA SI3bIK, KYJIbTYpPHbIE KOHHOTAIIUH,

MeTadopudeckre 3HAaYCHHSI.

The usage of animalistic phraseological units in languages is a fascinating area of study
that reveals the creative and metaphorical use of language. This study aims to explore the figurative
usage of these phraseological units in English and Uzbek languages. The analysis will delve into
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the origins, meanings, and significance of such expressions, highlighting their cultural implications
and providing a comparative perspective between the two languages. Additionally, this research
aims to shed light on the role of these expressions in enriching the linguistic and cultural
landscapes of both languages.

Animalistic phraseological units are idiomatic expressions that incorporate animal names
or characteristics to describe human behavior or situations. These figurative expressions are
prevalent in both English and Uzbek languages and have their roots in cultural and linguistic
traditions. Such phraseological units play a significant role in enriching the language by
representing various aspects of human nature through the lens of the animal kingdom. Moreover,
they often reflect the attitudes and beliefs of their respective societies, shedding light on the
cultural significance and metaphorical meanings associated with animals.

The study of figurative usage in English and Uzbek languages holds great importance for
a multitude of reasons. Firstly, it helps reveal the cultural intricacies and differences between the
two languages, shedding light on the unique ways in which each language approaches
communication. Secondly, understanding figurative usage allows individuals to better
comprehend and interpret literary works or spoken discourse, enhancing their overall language
proficiency. Lastly, it provides a deeper insight into the metaphorical nature of language, showing
how words and phrases can evoke powerful imagery and emotions. Overall, studying figurative
usage in these languages enriches one's linguistic knowledge and fosters a more nuanced
understanding of communication. Furthermore, the figurative usage of animalistic phraseological
units is not limited to the English language but can also be found in the Uzbek language. Just like
in English, animals are often used as metaphors or symbols to convey various meanings and
emotions in Uzbek idiomatic expressions. For example, the phrase “tulkidek ayyor” literally
translates to “sly as a fox” and figuratively means a person is very crafty or dishonest. This parallel
between the two languages demonstrates the universal appeal and significance of animalistic
phraseological units in expressing human experiences and emotions.

In English language, animalistic phraseological units are widely used and have become an
integral part of its figurative lexicon. Many of these phrases draw on the characteristics and
behavior of animals to convey certain meanings or emotions. For example, phrases like “as busy
as a bee” is used to describe someone's industriousness and cunningness, respectively. Similarly,
in the Uzbek language, animalistic phraseological units also hold significant cultural and linguistic
importance, reflecting the shared experiences and perceptions of animals between these two
languages.

Phraseological units are fixed combinations of words that have a figurative meaning and
cannot be understood through the literal interpretation of their individual components. These units
possess distinctive characteristics such as stability, idiomaticity, and semantic integrity. Stability
refers to the fact that phraseological units are fixed expressions that do not allow for variation in
word order or replacement of words. Idiomaticity refers to the non-transparent nature of
phraseological units, where the meaning of the whole cannot be deduced from the meanings of its
parts. Lastly, semantic integrity refers to the fact that the different components of a phraseological
unit contribute to its overall meaning. Furthermore, English is replete with a multitude of
animalistic phraseological units that have become ingrained in everyday language. One such
example is “like a fish out of water”, which signifies a person feeling uncomfortable or out of
place in a particular situation. Another instance is the phrase “kill two birds with one stone”, which
denotes accomplishing two tasks with a single action. These expressions, rooted in the animal
world, demonstrate the richness and versatility of the English language.

There are some examples:

-7-
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. “raining cats and dogs” - this phrase means that it is raining heavily, suggesting a
downpour of animals from the sky.
. “like a fish out of water” - this expression describes someone who feels

uncomfortable or awkward in a particular situation, comparing them to a fish unable to survive out
of its natural habitat.

. “kill two birds with one stone” - this phrase implies achieving two goals with a
single action, likening it to the successful hunting of birds.

. “in the doghouse” - when someone is in trouble or experiencing disfavor, they are
said to be “in the doghouse.”

. “horse around” - this idiomatic expression means to play or fool around in a silly
or boisterous manner, similar to how horses might behave.

Animalistic phraseological units are a unique aspect of the Uzbek language, which involve
the use of animal-related idioms and expressions. These phrases, often derived from observations
of animal behavior, provide colorful and vivid descriptions that add richness and depth to the
language. As a learner, I find these animalistic phraseological units to be intriguing and fascinating.
Animalistic phraseological units in the Uzbek language bring a unique and engaging element to
communication. These expressions allow us to paint vivid images and convey complex ideas in a
concise and memorable way. Exploring these phraseological units not only expands our
vocabulary but also provides a deeper understanding and appreciation for the rich cultural heritage
of the Uzbek language. One example of an animalistic phraseological idiom in Uzbek is
“go’yningdagi ilondan qo’rq”, which translates to “take heed of the snake in the grass”. This idiom
is used to describe personality type is someone who appears friendly and likable on the surface but
has hidden agendas and will do anything to get what they want. They usually manipulate and
deceive others to achieve their goals. They’ll often do deals under the table or swindle you into
something you can’t get out of.

Another animalistic phraseological unit in Uzbek is “ asal aridek mehnatkash”. This term
1s used to describe someone who is very busy and hardworking, in English “busy bee”
characterized as a active person. In both Asia and Europe bee is used for hardworking person.
There are some examples:

. “it-mushukdek yashamoq” — “to live cat and dog” - an unhappy married life marked
by arguments and disagreements.

. “0’z1 yemas itga bermas” — “a dog in the manger” that means a person who selfishly
keeps something that he or she does not really need or want so that others may not use or enjoy it.

. “jo’jani kuzda sanaymiz” — “don’t count your chickens before the hatched” -
someone should not depend on something hoped for until he or she knows for certain that it will
happen.

. “huradigan it qopmaydi” — “barking dogs seldom bite” - people who make a lot of
noise and threats are usually not the ones who will actually do anything.

. “ilonni yog’ini yalagan™ — “as slippery as an eel” - very crafty or cunning.

In conclusion, the figurative usage of animalistic phraseological units in both English and
Uzbek languages reveals insightful cultural implications. Through an analysis of the metaphoric
representations, it becomes evident that animals are extensively employed to portray human
characteristics, emotions, and behaviors. These linguistic expressions provide a unique lens into
the cultural attitudes towards animals and their symbolic meanings within the respective societies.
Understanding the figurative meanings and cultural implications of these animalistic
phraseological units is crucial for effective cross-cultural communication and language
comprehension. In both English and Uzbek languages, animalistic phraseological units are widely
-8-
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used in figurative expressions to convey various meanings and emotions. These units, derived from
the animal kingdom, serve as potent metaphors that enhance the effectiveness of communication.
Animals such as lions, bulls, and foxes are often employed to depict bravery, stubbornness, and
cunningness respectively. Such figurative usages not only add depth and richness to the language
but also reflect the cultural values and beliefs of the speakers.
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Abstract: The article discusses new ways to develop the education system in Uzbekistan.
At the same time, there is information about the need to use new ways to reform
and develop the education system, the analysis of Presidential schools.

Key words: Education system, higher education, secondary education, primary school,
Presidential school.

HOBBIE PE®@OPMBI /IS YCOBEPIIEHCTBOBAHUA CUCTEMBI
OBPA30OBAHUA B Y3BEKUCTAHE

Aman0aeBa MoxuHa MaHCyp KU3H
Cpennsts mkomna Ne2, I'yprnanckuii paiioH, Xope3mckas 001acTh
mahinaamanbayeva@gmail.com

AnHoTanmus: B cratbe paccMaTpuBalOTCA HOBbIE MYTH PAa3BUTHUSL CUCTEMBbI 00pa30BaHUS B
V36ekucrane. B wacTHOCTH TIpencTaBlieHa HEOOXOJAMMOCTH HCIOJIb30BAHUS
HOBBIX METOJIOB pe(hOPMUPOBAHUS U PA3BUTHUS CUCTEMBI 00pa30BaHUs, a TAKKE
HpOBCIleH aHaJINn3 OCATCIIBHOCTHU Hpe3I/II[CHTCKI/IX IIKOJI.
KmioueBble Cuctema oOpa3oBaHusi, BbIcliee o0Opa3oBaHUE, CpeqHee 00pa3oBaHUE,
cjaoBa: HavajbHas mKoia, [Ipe3uaeHTckas mkoina

There was adopted at the beginning of a new stage of reforms in Uzbekistan in February
2017, the "Action Strategy for the Five Priority Areas of Development of the Republic of
Uzbekistan in 2017-2021" , one of the priorities is "to continue the course of further improving the
system of continuing education, increasing the availability of quality educational services, training
highly qualified personnel, in accordance with the modern needs of the labor market”. The
development of improving the competitiveness of education in the country on the national and
international labor markets was also included in the Concept of Integrated Socio-Economic
Development of the Republic of Uzbekistan until 2030.

Education from early childhood prior to the start of the new stage of reforms, preschool
education in Uzbekistan did not receive much attention. The situation changed in 2017 when the
Ministry of Preschool Education (MDE) was created. If earlier the coverage of children with this
form of education was only 27%, then by the end of 2019 it had already increased to 44.5%. During
this period, the number of state preschool institutions (preschool institutions) increased by 1.5
times (from 4940 to 7500), and private preschool institutions - 3 times (from 269 to 783).

The gross enrollment rate for general primary and secondary education remained at 99%.
Decentralization of education In the course of reforms in secondary education, schools have
restored instruction in grades 10-11. The share of teachers with higher education in general
education schools exceeded 80%, which can be considered as an indicator of the quality of
education. The education reform was accompanied by an increase in the salaries of secondary
school teachers, which were increased in three stages and, as a result, increased by an average of
50%. During the reform, 4 academic lyceums were also abolished, the educational and material
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base of which did not meet modern requirements. And 54 lyceums, located far from universities
and having low rates of graduate admission to universities, have been gradually transformed into
professional colleges. At the same time, new innovative technologies of scientific and technical
education are being introduced more and more in the world. In Uzbekistan, preconditions and
conditions are being created for the transition to such teaching technologies, which is reflected in
the Concept for the development of the public education system of the Republic of Uzbekistan
until 2030. Of great importance in this direction is the creation of a system of presidential schools,
where gifted children who graduated from the fourth grade according to test results are selected.
Presidential schools are already operating in Tashkent, Namangan, Nukus and Khiva, schools have
been opened in Bukhara, Jizzakh, Samarkand, Fergana and other regions of the Republic this
year.

Specialized educational institutions with in-depth study of ICT, exact sciences, as well as
aerospace and astronomy are being created. Thus, by decrees of the President, the school named
after al-Khorezmi and the boarding school named after Mirzo Ulugbek were established in
Tashkent at the Astronomical Institute of the Academy of Sciences of the Republic of Uzbekistan.
There are also private specialized schools. And in 2017, the private school Artel global school was
opened, focused on in-depth study of mathematics, physics, and chemistry. Robotics, 3D modeling
and programming are also taught here.

Reforms aimed at dramatically improving and improving the quality of school education
with the creation of decent conditions for teachers will be accelerated, the president said. In the
New Year, 2 trillion sums will be allocated from the budget for the construction of 30 new schools,
repair and improvement of the material and technical base of 320 schools. In the next two years,
250 billion soums will be allocated for the introduction of a unified system of "electronic
education". “In order to radically improve the quality of education, first of all, it is necessary to
bring curricula, teaching aids for teachers in line with advanced international standards,” the head
of state emphasized.

. To develop children's analytical and creative thinking skills, you need to create
meaningful and understandable textbooks for them. In this regard, in the next academic year in the
elementary grades, on the basis of the best foreign experience, a “National Curriculum” will be
introduced, which will not overload the child”. The quality of school education should be equally
high both in the capital and in remote villages, the president emphasized in his message. For this,
it is necessary to implement a program to provide schools in remote areas with qualified personnel
and improve the quality of education.

As it has been stated above, Presidential schools operating in Uzbekistan have great
opportunities for students’ further development, all the comforts to make students get qualified
knowledge. There have been invited around 100 guest lecturers to teach students of these schools
with the help of modern technologies, new innovative methods, internationally accepted
assessment criteria is also used here.

There is an obvious difference between public schooling and Presidential ones. Capacity,
real learning atmosphere, all the availability to study on a high level, long-term strategies, highly
qualified professors and personnel, boarding school, extracurricular activities, working with both
national and foreign literature, studying science and be capable of solving environmental and
social problems can be privilege of Presidential schools.

The main tasks of the Presidential Schools:

. identification, selection and training of gifted children, creation of conditions for
their all round development, as well as the disclosure of the intellectual, scientific and creative
potential of students;

. organizing in-depth study of natural and exact sciences, mastering foreign
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languages, engineering and information and communication technologies, creating the necessary
conditions for the development of innovative ideas and developments of students; *introduction of
modern teaching methods and assessment of students' knowledge, as well as an interdisciplinary
approach to teaching based on the integration of educational programs with the subsequent
dissemination of positive experience in the public education system of the republic;

. implementation of vocational guidance of students, the development of their
leadership and public speaking skills, critical thinking, search, analysis and processing of
information, application of the knowledge gained in practice;

. ensuring the worthy participation of students in international olympiads, contests
and competitions in general education subjects;

. the formation of students' feelings of patriotism and love for the Motherland,
tolerance, respect for laws, national and universal values, firm convictions and outlook on life;

. establishing cooperation with domestic and foreign similar institutions of general
secondary and higher education on the issues of ensuring the continuity of educational programs,
further training of graduates in advanced foreign higher educational institutions and their branches
in the Republic.

For the deep development of high technologies and knowledge by our youth of Uzbekistan,
training of national personnel of a new formation, a new modern university with "the most
advanced educational programs" will be opened in Tashkent, where foreign scientists and teachers
will teach.

In Bukhara, one can see newly accommodated, furnished with all modern equipments, all
comforts available Presidential school today. Highly-experienced teachers of the region, guest
lecturers from the UK, New Zealand, Philippines, South Africa and Kenya are teaching students
in comfortable classrooms with different modern methods which will be of great importance in
their further development and learn life-long skills.

The aim of the school is preparation of future leaders, students of the nation, who will be
able to win international Olympiads, competitions and get access to the best universities in the
world, to educate leaders who can be globally competitive.
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AHHOTAUMS. B Hacmoswee 6pems 8 yensix NOGbIUEHUS YPOGHS U KA4ecmed 3HAHULL
CMyO0enmos yenecooOpasHo NpUMEeHAMb COBpeMeHHble Memoobl 00yYeHUs 8
yuebHOM npoyecce. B 0annoti cmamve npugoosamcs 0coOeHHoCmu mexHoI02UU
MOOYIbHO20 Memooa 0byuenus 6 cogpementuix ycaosusax. Coenan evi600, 4mo
nocie  NpUMeHeHUs — MOOYIbHO20 — Meooma  00yYeHUusi  U3MeHsemcs
NPUHYUNUATBHO OesTMeNbHOCb NPenooasamels.

KmioueBble MooynvHblli Memoo o00yueHus, Kaiecmeo 00pa3z08amus, UHGOPMAYUOHHO-
CJI0BA.  KOMMYHUKAYUOHHbIE MEXHOI02UU, Ne0a202UiecKue MmexHOI02UU.

FEATURES OF THE MODULAR TEACHING METHOD TECHNOLOGY IN
MODERN CONDITIONS
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Abstract: Currently, in order to improve the level and quality of students' knowledge, it
is advisable to use modern teaching methods in the educational process. This
article describes the features of the technology of the modular teaching method
in modern conditions. It is concluded that after applying the modular method
of teaching, the teacher’s activities fundamentally change.
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BBE/IEHUE

MeTtoael 00y4eHHsI — 3TO COBOKYITHOCTH NMPUEMOB M TIOJIXOJOB, OTpaKkarommx (Gopmy
B3aUMOJICHCTBUS CTYICHTOB U MPEIOIaBaTelIs B IIpoliecce 00ydeHusI.

B coBpeMeHHOM TOHUMaHUU 00YYEeHUS TPOIECC O0yUEHUSI pACCMATPUBASTCS KaK MPOIIECC
B3aMMOJICHCTBHS MEXIy MpernojaBaTelieM M CTYACHTaMU C IIeJIbI0 MPUOOIIEHUS CTYIEHTOB K
OTIpe/ICIICHHBIM 3HAHUSIM, HaBBIKaM, YMEHUSM U [ICHHOCTSIM.

B mnedatm wuMerOTCS psAJ MCCIENOBAHWMA 110 TIOBBINIEHHWIO KAadecTBA IPEIOJIaBaHUS
JTUCIUIUTMHBI HAa OCHOBE COBPEMEHHBIX memarormdeckux TtexHojoruii [1-15]. Opnako,
MPAKTUYECKOE MPUMEHEHHE MOMAYIHBIX TEXHOJOTHMH OOYy4eHHS B COBPEMEHHBIX YCIOBUAX
OCBCIICHBI HE JOCTATOYHO.

OCHOBHAS YACTbDb

JIrobast TexHONOrus OOy4eHMsI BKIIIOYAET B ce0sl ONpENeNEHHYI0 HalpaBlIE€HHOCTS;
Hay4yHbIe HJIeHU, Ha KOTOpBIC OMUPAETCS; CUCTEMBbI ACUCTBUN MpernoaaBareiss U o0ydyaeMoro;
KPUTEPUH OIICHKH PE3YJIbTATa; Pe3yIbTaThl; OTPAHMYCHUS B UCIIOIH30BAHHH.

Takum 00pa3oM, COBPEMEHHYIO TEXHOJOTHIO OOyUYEHHUS XapaKTepU3YIOT CIEAYIOIIUe
MTO3HUIUH:

1) TexHOMOTHMS pazpadbaThIBAETCs MOJI KOHKPETHBIN Mearorndeckuii 3aMpIcell, B OCHOBE €€
JISKUT OTNpEIICHHAs METOI0JIOTHYecKast, (pusrocodckast Mmo3uIus aBTOPa;

2) TeXHOJOTMYecKas IeNoyka ACHCTBHIA, omeparuii, KOMMYHHUKAIMi BBICTPAMBACTCS
CTPOTO B COOTBETCTBHUH C IICJICBBIMH yCTAaHOBKAMH, HMEIOMUMH (HOpMY KOHKPETHOTO
0’KHJJaeMOT0 pe3ynapTaTa U.T. 1.

ens MOAyTBEHOTO OOyUYEHUS — COJACHCTBUE PA3BUTHIO CAMOCTOSTEIh-HOCTH CTYJIEHTOB,
UX YMEHHIO paboTaTh C Y4ETOM MHAUBHAYAIBHBIX CII0-COO0B IPOPaOOTKH y4eOHOTO MaTepuana.

MopynbHas TEXHOJOTHS 00eCIeYMBaeT HHANBUIYATU3AINI0 O0yUEHHUS: TI0 COACPIKAHUIO
o0ydeHus, MO TEMITy YCBOEHHS, MO YPOBHIO CaMOC-TOSATEIHHOCTH, MO METOJaM U croco0am
YYEHHSI, 10 CITIOCO0aM KOHTPOJISI 1 CAMOKOHTPOJIA.

[IpuHIMIUATBHBIE OTAWYMUS MOMAYJIBHOTO OOyUYEHHsS OT APYTUX CHUCTEM COCTOST B
CJIEIYIOIIEM:

1) conepxxanue O0Oy4YeHHS TPENCTABISIETCS B 3aKOHYCHHBIX CAMOCTOSITETBHBIX
KOMILJIEKCaX, YCBOCHHE KOTOPBIX OCYIIECTBIISIETCS B COOTBETCTBUHM C TTOCTaBICHHOM IEIBIO;

2) usmensiercst Gopma OOIIeHHs MpernojaBatens ¢ cryaeHTaMu. OHO OCYIIECTBISIETCS
4yepe3 MOAYJIH U, 0€3yCIIOBHO, pealn3yeTcs MPOIeCC HHANBUYaTbHOTO OOIIECHHSI YITPaBIsSIEMOTO
U YIIPABJISIFOIIETO;

3) cTrymeHT paboTaeT MAaKCUMyM BPEMEHH CaMOCTOSITENIbHO, YUUTCS IEJIeNoJIaraHulo,
CaMOILJIaHUPOBAHUIO, CAMOOPTaHHU3AIUN i CAMOKOHTPOITIO;

4) OTCyTCTBYeT TpoOJieMa WHAWBUIAYAIBHOTO KOHCYJIBTUPOBAHUS, JO3UPOBAHHOM
MOMOIIIH CTY/ICHTaM.

Hcxomabie HaydHBIC UACH MOAYIBHOTO OOYICHUS:

1) mMoxgynpHOE OOyueHHe Oa3upyeTcsl Ha JEATEIBHOCTHOM MPUHIUIE: TOIBKO TOTJa
ydaeOHOe coJiep)KaHNuEe OCO3HAHHO M YCBAMBAETCs, KOT/Ia OHO CTAHOBUTCS MPEIMETOM aKTHBHBIX
NENCTBUI 00yJaromierocsi, MpuieM He SMU30JUIeCKHUX, & CHCTEMHBIX;
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2) MoayJIbHAs TEXHOJIOTHSI CTPOUTCS HA MJEAX Pa3BUBAIOLIET0 OOYYEHMsS: €CIU CTYAEHT
BBIIIOJIHSIET 3aJaHuE C JO3WPOBAHHON IOMOIIBIO MPENOJaBaressl WM OJHOKYPCHUKOB, OH
HAXOJUTCS B 30HE CBOETO ONMKalIIero pa3BUTHS;

3) B OCHOBaHMM MOZYJIbHOW TEXHOJOTUU HAXOAWUTCSA U MPOrPaMMUPOBAHHOE OOydeHHE.
YeTKkoCTh M JIOTUMYHOCTH JCMCTBUM, aKTUBHOCTH U CAaMOCTOSITEIBHOCTh OOYyYarolerocs,
WHAUBUAYAIM3UPOBAHHBIA TEMI pabOThI, peryispHasl CBEpKa pe3yiabTaToB (IPOMEXYTOUHBIX U
I/ITOI‘OBBIX), CaAMOKOHTPOJIb U B3aMMOKOHTPOJIb — 3TU YCPTHI MPOrpaMMHPOBAHHOI0 MOJAXOOa
MPUCYIIN U TEXHOJIOTMHU MOJIYJIBHOTO O0yUYeHUS;

4) MTHTEHCUBHBIN XapaKTep TEXHOJOTUU TPeOyeT ONTUMM3ALMU IIpoLecca 00y4YeHus, T.€.
JOCTH>KEHHS] HAWITYYILIETO pe3ybTaTa ¢ HAMMEHbIIEH 3aTpaToi CUl, BPEMEHU U CPECTB.

[Ipu pazpaboTke MonyJiel CleyeT UCXOAUTh U3 U3BECTHBIX IPUHIUIIOB:

* YaCcTHbIE [AUJAKTUYECKHE IIeId Yy4YeOHBIX SJIEMEHTOB B CBOCH COBOKYIHOCTH
o0ecrieunBarOT JAOCTH)KEHUE MHTEIPUPOBAHHOMN IEJIM MOAYIS; pealu3alus WHTEIPUPOBAHHBIX
Hejaeil BceX MOAYNEH B CBOK oOuepedb IMPUBOAUT K KOMIUIEKCHOM AMAAKTUYECKOH Lienu
MOAYJIBbHOM IPOrpaMMBl;

* peanu3oBaHHas OOpaTHas CBS3b — OCHOBA YIPABISEMOCTH U KOHTPOIHPYEMOCTH
MpoLEecca YCBOCHUS 3HAHUM;

* y4eOHBII U TUAAKTHYECKUN MaTepHall U3JlaraeTcs 10CTYITHO, KOHKPETHO, BBIPA3UTEIBHO,
B JIMAJIOTOBOM (hopme;

* IpU MOCTPOCHUM MOJYJIs COOJIIOAaeTCsl JIOTMKA YCBOEHHUS CTYJIEHTaMU 3HAHMIA:
BOCIIPpHUATHUEC, OCMBICIICHHUEC, 3alIOMHHAHUEC, IPUMCHCHUC, O606HI€HI/IC U cucreMarusanus,

* CTPYKTYpa MOAYJISI JOJKHA COOTBETCTBOBATD JIOTHKE y4eOHOTO 3aHATHSI TOT'O JIX MHOTO
THUIIA.

JleaTenbHOCTb CTY/IEHTa IPOXOAUT B 30HE €ro OJMKaiIIero pa3BUTHs: OpPUEHTUPOBaHA Ha
CaMOyIpaBJieHUE COOCTBEHHBIMU HMHTEIEKTYaJIbHBIMH BO3MOXHOCTSIMHU, (DOPMHUPYET HaBBIKU
OOIIeHUs MTPEeroiaBaTeNsi Co CTYIEHTOM, J1aeT BO3MOXHOCTb PALlMOHAIBHO PaclpeieisTh BpeMs
Ha MOATOTOBKY CaMOCTOATCIIbHBIX pa60T 110 Pa3HbIM AUCHHUILJIMHAM.

Vcnonb3oBaHue AaHHOTO METOJIa MHOTHMMM By3aMM 3apyOeXHBIX CTpaH IOKa3bIBaeT
1EJIECO00Pa3HOCTh TPUMEHEHUS HMX B OTEYECTBEHHOM TMpakTUKe. XOTS JaHHBIA METO[
UCMOJb3YeTCsl B HEKOTOPBIX BYy3aX INpU HHTEPAKTUBHOM MeTOAe OOydeHUus, B CHIIY
npeayCMOTpCHHOCTHU y‘~I€6HI)IMI/I IIaHaMX HaEero BYy3a CaMOCTOATCIBHBIX W IMPAKTHUYCCKUX
paboT, OCHOBBIBAIOLIMXCS HAa CaMOCTOSATENbHON MOJATOTOBKE CTYIEHTOB, BHEJPEHHE JaHHOTO
METOJJa MOXXHO CUUTATh aKTyaJIbHBIM.

3AKVIIOYEHUE

B 3akiroueHnH MOXKHO CKa3aTb, YTO IOCJIC NPUMECHCHUA MOAYJIBbHOI0O MEAOTA o6yqum[
U3MEHSeTCs IPUHLIUMITHAIBHO JIeITeNbHOCTh penoaaBareis. Ero riaBnas 3agada — pa3paboTarhb
MOIYJBHYIO IIpOrpaMMy, CaMHM MOIYJIM, a Ha 3aHJATHH OH MOTHBHUPYET, OpPTraHU3YET,
KOOPAMHUPYET, KOHCYIBTUPYET, KOHTPOIUPYET. TeM caMblM, IUIAaHUPOBAHHUE IMPENOJABATEIIEM
HE0OXO0UMOro MaTepHalia, yrnopsJI04uuBaeT JeHCTBUS B CaMOOPraHU3AlMU CTYJAEHTa U CITY>KUT
XOpOIIEeH MPEeANOChUIKON Ul caMOpa3BUTHs. MOy IbHBIA METOJI 00y4eHUSI MOXKHO MTPUMEHSTh
IIPU BBIITOJHCHHUHU CTYACHTAMH CAMOCTOATCIIBHBIX U MMPAKTUYCCKUX pa60T.
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Annoranusi: [Ipogheccuonanvhas no02omoska no OUCYUNIUHAM CHEeYUAIbHOCMU 8Ce20d
AGIANACL OOHUM U3 NPUOPUMENMHBIX HANPAGICHUI BbICUIE20 MEeXHUUECKO20
obpaszosanus. B Oannoll cmamve  NpUBOOUMC  GIUSHUE — YYEOHO-
Memoouyecko2o obecneueHus OUCYUNIUHbL HA KAYecmeo No020MOSKU
cneyuanucmos. Coenan 8b1800, UMo NpUMeHeHUe KOMNbIOMEPHbIX MEXHOI02UL
gHOCUM OONIBUIOU BKIAO 6 COBEPUICHCMBOBAHUE YUeDOHO20 npoyecca npu
No8blUEeHUU Kauecmed 00pa308aHusl.

KiarwueBble Yuebno-memoouueckoe obecnedenue OUCYUNIUHBL, KAYeCmMEd NOO020MO6KU
CJIOBA: CNEeYUaIUcmos, UHGDOPMAYUOHHO-KOMMYHUKAYUOHHBLE MExXHON02UU,
NEKMPOHHDBLIUL YYEOHUK.

THE INFLUENCE OF EDUCATIONAL AND METHODOLOGICAL SUPPORT OF
DISCIPLINE ON THE QUALITY OF TRAINING OF SPECIALISTS

Shakarov Shakhobiddin Shakhriyor ugli
teacher, Tashkent railway technical school
shakarovshaxobiddin7@gmail.com

Mansuraliyeva Asel
student, Tashkent State University of Oriental Studies
mansuraliyevaa@gmail.com

Abstract: Professional training in specialty disciplines has always been one of the
priority areas of higher technical education. This article presents the influence
of educational and methodological support of discipline on the quality of
training of specialists. It is concluded that the use of computer technology
makes a great contribution to improving the educational process while
improving the quality of education.

Key words: Educational and methodological support of the discipline, quality of training
of specialists, information and communication technologies, electronic
textbook.
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BBE/IEHUE

B PecniyOonnke Y30ekucTaH moJIMTHKA TocyAapcTBa B 00JacTH 00pa3oBaHUs HalpaBJIeHA
MOJITOTOBKY BBICOKOKBATH(DHIIMPOBAHHBIX, KOHKYPEHTOCIIOCOOHBIX KaJpoB sl pabOThl B
YCIIOBUSX PHIHOYHOM YKOHOMUKH, MOIJIEPIKKY 00pa30BaTEIBHBIX YUPEIKIACHHUHN Pa3INIHBIX THIIOB,
IpH HEMPEMEHHOM COOTBETCTBUU WX TPeOOBAHUSM TOCYAAPCTBEHHBIX 00pa30oBaTEIbHBIX
CTaH/IapTOB, COBEPIICHCTBOBAHHE MATEPHATHHO-TEXHUYECKOH W y4eOHO-METOAMYECKON 0a3bl
00pa30oBaTeNbHbIX YUPEIKICHHUI.

B cBsi3u ¢ 3TUM 0c000 aKTyalbHBIM SBIISETCS CO3aHHUE ANEKTPOHHBIX YU€OHBIX TOCOOHIA,
CO3JIaHHBIX OJlarojiapsi COBPEMEHHBIM MH(POPMAIIMOHHBIM KOMITBIOTEPHBIM TEXHOJOTHUSM. Benn
CTaTMuYecKas M JuMHaMuyeckas Tpaduka cxeM, aHuMmalus paboThl YCTpPOHCTBA IO
MPUHIIMIIAATIBHBIM CXE€MaM, 3BYKOBOE U TEKCTOBOE COIMPOBOXKICHHE IPOILIECCOB — BCE ATO
MO3BOJISIET B OOJIBIIIEH CTENEHU YAYUIIUTh MOHUMAHUE MTOJTy4aeMOT0 MaTepHraia.

B mnedatu wumeroTcs psA MCCIENOBAHUM 10 TOBBIMIEHWIO KAadecTBA IPEMOJIaBaAHUS
JTUCLUIIMHBI HA OCHOBE COBPEMEHHBIX NeAarorudyeckux texuosnorui [1-14]. Onnako, BiusHIE
y4eO0HO-METOIMUECKOr0 O00eCleUeHusl MUCUUILUIMHBI Ha KAauyeCTBO IMOATOTOBKH CIEIUATHCTOB
OCBeEIIEHBI HE JOCTATOYHO.

OCHOBHASA YACTbD

Hcnonb30BaHre THUIEPCCHUIOK, IS BO3MOXKHOCTH TEPEMEIIaThCs MO SJIEKTPOHHOMY
y4eOHOMY MMOCOOHIO, JeNIaeT MPOLeCcC 3ydeHus 00Jiee HATJISTHBIM U IOCTYITHBIM JJIS CTY/ICHTOB.
HpO(l)CCCI/IOHaJ'IBHaﬂ IIOATrOTOBKA I10 NUCHUIIJIMHAM CIICHUAJIBHOCTU BCEraa ABJIs1IJIaCb OJHUM H3
MPHOPHUTETHBIX HANPABICHUH BBICIIETO TEXHUYECKOro oOpazoBaHus. OCHOBHBIM pPE3yJIbTaTOM
KaueCTBEHHOU MOATOTOBKH CIIEUAIIMCTA MOXHO CYUHHUTATh Pa3BUTUC TCOPECTHYCCKUX U
MPAKTUYECKUX 3HAHWM, YMEHHA M HABBIKOB CTYIEHTOB. [Ipu 3TOM Teopusi ocTaeTcsi OJHUM U3
Haubosee TPYAHBIX IS YCBOGHUS DJIEMEHTOB COJIEp)KaHUs Kypca CIEeNHUaIbHBIX TUCIUTLIAH
BCJIC/ICTBUE HaIM4usg B HUX OO0JbIIOro obbeMa abcTpakTHOro Marepuana. K mpumepy,
MPOTEKaHUE YIEKTPUUECKOTO TOKA IO MM, TOCIEA0BaTEIHbHOCTh cpabaThIBaHUS TEX, HIIU UHBIX
J3JICMCHTOB HpHHHHHI/IaHBHOfI CXEMbI YCTpOﬁCTBa, BCC OTO OYCHb CJIOXHO TMIPCACTaBUTH
MBICJICHHO.

HpeHCTaBJ'IeHI/Ie B BUJC aHWMMaAllMM PCAJIbHBIX IPOLECCOB U SIBJ'IGHI/II\/’I, OIIMCBhIBACMBIX B
y4eOHOM MMOCOOMH, TTO3BOJISIET HAMHOTO YIIYYIINTh IOHUMaHUEe MaTepuana CTyJeHTaMu. A 3To, B
CBOIO OYepelb, MPUBOAUT K OoJiee KAa4eCTBEHHONW WX TOJATOTOBKE, MO TOW WM HHOU
cnenuanbHocTH. K mpuMepy, 6€30MmacHOCTh JABMKEHHUS TIOE3/I0B, B MIEPBYIO OYepeb 3aBHCUT OT
pohecCHOHATEHOCTH 00CTYKUBAIOIIETO MIEPCOHANA, B YACTHOCTH IJIEKTPOMEXAHUKOB, KOTOPHIE
MPOBEPSIOT U YCTPAHAIOT HEUCIIPABHOCTH, BO3HUKAIOIIUE B MPOIECCe OpraHU3alluU JBHKEHUS.
OT TOrO0, HACKOJIHKO KAaYECTBEHHO OYET Hali/leHa U yCTpaHeHa MPUYMHA 0TKa3a TOTO WM UHOTO
YCTPOMCTBA, 3aBUCHT paboTa JKEIEe3HOJOPOKHOTO TPAHCIIOPTA, a MOXKET W YbS-TO JKHU3Hb.
[TosTOMYy KaueCcTBO MOATOTOBKU BBHITYCKAEMBIX CIICIUAIMCTOB HANPSMYIO 3aBHCHUT OT KayecTBa
ux oOyueHus. BBUy HEMPUTOAHOCTH JTaOOPATOPHBIX CTEHIOB M MAaKETOB, IO KOTOPHIM BEJIaCh
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UH()OPMAIIMOHHBIM KOMIIBIOTEPHBIM TEXHOJIOTHSIM.

HccnenoBanne BUPTYyaIbHBIX MOJENEH B mpoiecce 00y4eHHUs MO3BOIUT Ooliee TIyOoKo
U3YYUTh YCTPOMCTBO, aJITOPUTM €ro PadOTHI U YCIIOBHS O€30MaCHOCTH JIBH)KECHUS, Pealn3yeMble
uM. [Ipu pa3paboTke 3JEKTPOHHBIX BepCUil y4eOHBIX TOCOOMI M BHPTYAIbHBIX MOJENEH
UCTIONIB3YETCSl  PSii  Y3KOCHEIHMAIM3UPOBAHHBIX POTPAMMHBIX — TPOJIYKTOB, TaKHX Kak
Macromedia Flash, Corel Draw, AutoCAD, HTML.

3AKVIIOYEHUE

BuptyaneHble MOJEeNU U 3JIEKTPOHHBIE yuyeOHbIE MMOCOOUs LenecooOpa3HO BHEAPATH B
y4eOHBIA MPOLECC UHCTUTYTa TEXHUUYECKUX CIEUUAIbHOCTEH, KOJJIEIKEN JKEIe3HOI0OPOKHOTO
TpaHCIIOpTa, a TAKXC OHU MOTYT OBITH HCIOJIB30BAHBI CTyACHTAMHU [JId caM006p33013aHm{,
JUCTAaHIIMOHHOTI'O O6y‘ICHI/I$I W IJId ITPOBCACHUA TEXHUYECKOMN yT-Ie6I>I B JUCTAHIIUU CUTHAJIN3allluK
" CBA3U.

B 3aki1roueHuM MOXHO cKa3aTb, YTO NMPUMEHEHHE KOMIBIOTEPHBIX TEXHOJIOTUH BHOCHUT
OonbLIONW BKJIQJA B COBEPLICHCTBOBAaHME Y4e€OHOro Impoliecca HpU IOBBILIEHUH KayecTBa
o0Opa3oBaHusl.
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AHHOTAIMA: B HOBbIX YCH06UAX  XO3AUCMBOBAHUS  BAJNCHASL  PONb  NPUHAOIEHCUM
Opeanu3ayuu  MexHoI02UU Nepeso304uHo20 npoyecca. B oOannoii cmamove
NPUBOOUMCSL 3HAYEHUE MPAHCHOPMHO20 NPOYECCa 8 T02UCMUYECKOM YeHmpe 8
cospemennvix ycnosusax. Coenan 6vi800, YUMo PAyUOHAILHO OPSAHU30BAHHbIU
MPAHCNOPMHBIU NPOYECC 00NNHCEH 8Ce20d HAYUHAMBCA U 3AKAHYUBAMbCA HA
CReyuUanbHblX 00beKMax — MEeXAHU3UPOBAHHLIX UIU ABMOMAMUIUPOBAHHBIX
CKAOAXx.
KmoueBble 7Tpancnopmuulil npoyecc, CK1ao, 102UCMUYECKULL YeHMD, HCeNe3HOO0POIHCHDIL
CJI0OBA: MPAHCHOPM, A8MOMOOUNbHBIL MPAHCNOPM.

THE IMPORTANCE OF THE TRANSPORT PROCESS IN A LOGISTICS CENTER
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Abstract: [In the new economic conditions, an important role belongs to the organization
of transportation technology. This article describes the importance of the
transport process in a logistics center in modern conditions. It is concluded

that a rationally organized transport process should always begin and end at
special facilities - mechanized or automated warehouses.

Key words: Transport process, warehouse, logistics center, rail transport, road transport.
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BBEJIEHUE

Xopoiio HanmakeHHas padoTa CKIAJO0B OKAa3bIBAaeT CYIIECTBEHHOE BIMSHUE HAa BECh
nporecc MaTepHabHO-TEXHUYECKOTO CHAO)KEHUs, a Takke OoOecreueHne COXPaHHOCTU
MaTepuaIbHBIX [IEHHOCTEH, YCKOpEeHUEe IPOABMKEHUS UX OT MOCTABUIMKOB K MOTPEOUTENSIM TpU
MEHBIIMX  3aTpaTaXx  HENOCPEACTBEHHO  BIMAIOT HAa  HJKOHOMHUYECKHE  II0Ka3aTelu
IIPOU3BOJCTBEHHBIX MPEAIPUITHII.

B HacTosmiee Bpepst HMEIOTCS P MCCIEJOBAHMM IO TIOBBIIIEHUIO KadecTBa
TPAHCIIOPTHOT'O TIPOIlecca HAa OCHOBE COBPEMEHHBIX WH(MOPMAIMOHHBIX TexHosmorui [1-28].
Opnaxo, 3Ha4€HUE TPAHCIIOPTHOTI'O [TPOLIECCA B IOTUCTUYECKOM LIEHTPE B COBPEMEHHBIX YCIOBUAX
OCBEUIEHBI HE JOCTATOYHO.

OCHOBHASA YACTD

Cxilanckoe  XO3SUCTBO — SIBISIETCST  HEOOXOAMMBIM  3JIEMEHTOM  OOIIECTBEHHOTO
IIPOU3BOJICTBA, OHO IIPUCYIIE BCEM OTpacisiM HapOJAHOIO XO3SIMCTBA W HMMEET CIOXKHYIO
CTpyKTypy. OCHOBHBIE 3a/layd CKJIAJCKOIO XO3AWCTBA 3aKIIOYAIOTCS B COXPaHEHUU
NOTPEOUTENBCKUX  KAYeCTB  MPOAYKUMH  IPOU3BOICTBEHHO-TEXHUYECKOTO  Ha3HAYEHUS,
paloHaIbHOM pa3MEIICHUH 3alacoB MaTepUabHBIX PECYPCOB, BBINOIHEHHUS HEOOXOJIMMBIX
orepanuil rpy3onepepadoTKi NPOAYKIIMK Ha pa3iMyYHbIX dTanax ee npojsuxkeHus. Ckiajackoe
X034MCTBO IMOMOTAET MMPABUIIBHO PEIIATh BOMPOCHI 110 YCTPONUCTBY U Pa3MELICHUIO MPEAIPUSITHI
ONTOBOI TOprowiu, 0a3 M CKJIAJOB, MEXaHU3ALMH MOTPY30YHO-PA3rPy30UHbIX, TPAHCIOPTHO-
CKJIAJICKUX paboT, HCIOJIB30BaHUSI COBPEMEHHOTO IOABEMHO-TPAHCIOPTHOTO M JAPYroro
o0opy/soBaHus, IO OpraHu3aluu padOThl CKJIAZAOB B COOTBETCTBUU C TEXHOJOTHUYECKUM
IPOIIECCOM OCYIIECTBICHHUS KaueCTBEHHOM M KOJMYECTBEHHOM MNpPHEMKM M oOecredeHus
COXPaHHOCTH MaTepuaibHbIX IIeHHOcTeH. OT KauecTBa pabOT CKJIaJ0B B 3HAUUTEIbHON CTEIIEHU
3aBHCUT CBOEBPEMEHHOE BBINIOJHEHHUE IJIaHAa IPOU3BOACTBA MO O00BbEMY M HOMEHKJAType
BBIITYCKAa€MOM MPOIYKIIHH.

Ckunazibl — 9T0 37aHUs, COOPYKEHHSI M pa3HOOOpa3HbIe YCTPONCTBA, IpeAHa3HAYSHHBIE JUIs
IPUEMKH, pa3MEIIeHHWs W XpaHEHHs IMOCTYNMBIIMX Ha HHUX TPYy30B, MOATOTOBKUM HX K
oTnpasicHu0. ClenuannucThl UCIOIb3YIOT HECKOJIBKO Pa3HbIX TEPMHUHOB JUIS CKJIA/I0B, Yallle UX
Ha3bIBAIOT PACIIPEAETUTENbHBIMU U JJOTUCTHUECKUMHU HEHTPAMHU.

N3rotoBuTeNto MPOAYKIUMH HEOOXOAMWMBI CKIAJbl ChIpbS M HCXOJHBIX MaTepHalioB, C
MOMOIUIbI0 KOTOPBIX OOECTIEUMBAETCS] HENPEPHIBHOCTh MPOU3BOJICTBEHHOro mpouecca. CKiaabl
TOTOBOH MPOIYKIIMU TO3BOJISIOT COJIEPXkKATh 3arac, 00ecrnevynBat0 "M HENPEePbIBHOCTh COBITA.

Ntak, cOBpEeMEHHBIN KPYIHBIA JIOTUCTUYECKUH LEHTP — 3TO CIIOXKHOE TEXHUYECKOE
COOPYXKEHHE, KOTOPOE COCTOMT M3 MHOTOYMCIECHHBIX B3aWMOCBSI3aHHBIX CKJIAaJ0B, HMEET
OTIpEICNIEHHYIO CTPYKTYPY U BBIMOJHSET psifi GYHKIMI MO MpeoOpa3oBaHUIO I'PY30MOTOKOB, a
TaKXe HaKOIUICHHIO, NepepadoTKe M paclpesieleHUI0 TPY30B MKy MarucTpalbHbBIMU BUIAMU
TpaHcnopta. [Ipu 3ToM B cuily MHOrooOpasusi MmapaMeTpoB, TEXHOJOTMYECKHX PpEHICHMIH,
KOHCTPYKUMH  00OpylOBaHMs M XapakTePUCTHUK  pPa3HOOOpa3HOW  HOMEHKIATYpHI,
nepepadbaTbIBaEMbIX I'PY30B CKJa/lbl OTHOCAT K CIIOKHBIM cucTeMaM. B To ke BpeMs CKjaja cam
SBIISIETCS BCETO JIMIIb 3JIEMEHTOM CHUCTEMbI 00Jiee BBHICOKOTO YPOBHSI — JIOTUCTUYECKOH IIEIH,
KoTopass ¥ (GOpMHUPYET OCHOBHBIE W TEXHHYECKHE TpeOOBaHHA K CKIAJCKON cHucTeMe,
YCTAQHABJIMBACT LIEJIM U KPUTEPUU €€ ONTUMAIBHOTO (DYHKIMOHUPOBAHMS, IUKTYET YCIOBHSA
nepepaboTku rpy3a. Takum o0pa3oM, CKiIalbl SIBISIOTCS OJHUM M3 BaXKHEUIINX AJIEMEHTOB
JIOTUCTUYECKHUX CUCTEM.
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Ecnu BeIACTUTH U3 00IIEH CETH TPAHCTIOPTUPOBOK IPY30B IEMEHTAPHYIO TPAHCIOPTHYIO
LEMO0YKY, TO OYEBHJIHO, YTO JAJS TOrO, YTOOBI I'py3bl MOINIM OBITh NEPEBE3CHBI M3 IIYHKTA
OTIIPaBJICHHUs] B MYHKT HA3HA4YEHUs, MX HEOOXOJMMO CHayajla TOTPY3UTh HA TPAHCIOPTHBIC
CpeCTBa, OPraHU30BaTh TPAHCIOPTHBIA MpPOIECC, a Mociae NPUOBITUSA K IYHKTY Ha3HAUEHUS —
pasTpy3UTh C TPAHCIOPTHBIX cpeacTB. Takum 0Opa3oM, CTPYKTYPY TPAHCIIOPTHOIO IIpOLEcca B
JIOTUCTUYECKOM LIEHTPE MOXKHO (hOPMHPOBATH B CIECAYIOLIMM 00pa3oM:

Ty 2 I T
T, , MIKC m, A T
Qi Qi 1 2 Qi

Ha pucynke: T1 — maructpanbHblii %eJI€3HOJOPOKHBIN TPaHCIIOPT;
T2 — MarucTpainbHbIN aBTOMOOUIIBHBIN TPAHCIIOPT;
MXC — maructpanbHast )Kel1€3H0I0pOKHAsl CTAaHIHS;
ITIT — moxbe31HOM KENE3HOAOPOKHBIH ITyTh JIOTHCTUYECKOTO LIEHTPA A;
JIL] A — noructuyeckuii LeHTp A;

Ql — Trpy30m0TOK, NOCTYNAKOIIMUX B JOTUCTUYECKUA LEHTP A CO CTOpPOHBI
MarucTpajibHOTro ene3HonopoxHoro Tpancnopra T1 u MXKC;
Q2 — rpy30m0TOK, NOCTYNAIOIIMX B JIOTUCTUYECKUM LEHTP A €O CTOPOHBI

MarucTpajibHOro aBTOMOOMIILHOTO TpaHcnopTa T2;
1,2, 3 u4 — norpy304sble ¥ pa3rpy304HbIE Y4aCTKH CKJIA0B JIOTHCTUYECKOTO LIEHTpa A.

Ha »ToM pucyHke BHIHO, YTO BBITpY3Ka TIPYy30B, MOCTYMAIOIIKUX  CO CTOPOHBI
MarucTpajbHOTO KEJIE3HOJOPOKHOT0 TpaHcnopTa T1 ocyIecTBIIsSAETCS Ha BBINPY30UHbBIM y4acTKe
1 noructuueckoro ueHtpa A. Ilorpy3ka rpy3oB Ha MarucTpaibHbI aBTOTpaHcHopT T2
OCYILIECTBIISIETCS. HA MOIPY304YHOM Y4YacTKe 2 JIOTHCTUYECKOro LeHTpa A. Brirpyska rpysos,
MOCTYMAIOIIMX CO CTOPOHBI MaruCTPajlbHOTO aBTOMOOMIBHOIO TpaHcnopTa T2 ocyliecTBiseTcs
Ha BBITPY30YHOM Yy4acTKe 3 Joructuueckoro nenHrtpa A. Ilorpyska rpy3oB Ha MarucTpaibHbII
JKEIE3HOAOPOXKHBIN TpaHCcHopT T1 ocylecTBaseTCs Ha MOTPY30YHOM y4acTKe 4 JTJOTUCTUYECKOTO
ueHTpa A.

Takum o0pazoMm, (opMmHpyeTcs HENpEepbIBHBIM TpPaHCIOPTHBIM Mpolecc B KOTOPOM
omnepauuy IOTPY3KM UM  PpasTpy3KH TPAHCIOpPTa OCYLIECTBISIFOTCS HAa  CHEHUAIBHOM
MPUCTIOCOOIEHHBIX U OCHAIIEHHBIX O0BEKTaX — CKJIaJaX JOTMCTHUYECKOTO LIEHTpa. JTO MyHKTHI
Hayaja U OKOHYAHUS TPAHCIOPTHOTO npouecca. CKIaapl JJOTHCTUYECKOTO LIEHTPA MPEICTABISAIOT
co00l crenuasbHO OCHAIMEHHBIE TEXHUYECKHE OOBEKTHI C COBPEMEHHOW TEXHOJOTHEH U
o0opynoBanuem aisi Haubosee 3(h(HEeKTUBHOTO BBIMOTHEHUS OINEpPalUil TOTPY3KH U pasrpy3Ku
TPaHCIIOPTA.

3AKVIIOYEHUE

B 3akmroueHnu MOXKHO CKa3zaTh, YTO XOPOIIO OPraHW30BAaHHBIA TPAHCHOPTHBIA MPOLIECC
JIOJDKEH BCET/Ia HAaUMHATHCS U 3aKaHYMBATHCS Ha CHEIHMAIBHBIX 00BEKTaX — MEXaHU3WPOBAHHBIX
WIM aBTOMAaTU3UPOBAHHBIX CKJIanax (TPy30BbIX TEepMHHAlIaX) —  XOPOIIO OCHAIEHHBIX W
npUcnocoOIeHHBIX Ul HanOosee 3((EKTUBHOTO BBINOJHEHHS MOTPY30YHO-PA3TPY30UHBIX H
Ipyrux pabor. OHH TPHUCTIOCOONEHBI TAKXKE IO CBOEMY YCTPOMCTBY miisi 3¢ (HEKTUBHOTO
BBITIOJIHEHUS NIPSIMOM MEPETPY3KH I'Py30B € OJAHOIO BHJA TPAHCIOPTAa Ha APYro, MUHYS 30HY
XPaHEHUS IPYy30B.
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B cospemennvix ycnoeusx OanvHeuuias ummeHcuguxkayus nepepadbomku
8420H08 HA COPMUPOBOUHBIX CMAHYUAX BO3MOINCHA HA OCHOBE KOMNIEKCHOU
MeXanu3ayuy u asmomMamu3ayuy ux mexHoi02uyecko2o npoyecca. B oannoii
cmamve  oceeujenbl dmanvl 6HeOPeHUsl aA8MOMAMuU3UPOSAHHOU CUCTEMb]
ynpagnenus copmupogounoli cmanyuell. Coenan 6vl800, umo npumeHeHue
OaHHOU cucmembl HA COPpMUPOBOYHOU cmanyuu «9» oaém 6o03modcHocmy
€030amy YCMOU4UBHIll U HAOENHCHBIN UCMOYHUK UHDOpMAyuu 0 cocmasax
noe3008 U 6a20HHbIX NAPKAX OJisl 8CeX YPOBHell YNPAGNIeHUS.
Aemomamu3zupoeannas cucmema YApAeleHus, COPMUPOBOYHAS CMAHYUS,
cocmas noeso, 8a20HHbIU NAPK.

STAGES OF IMPLEMENTATION OF AN AUTOMATED MARSHALLING YARD

Abstract:

CONTROL SYSTEM
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Farafontova Anastasia Maksimovna.
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In modern conditions, further intensification of the processing of cars at
marshalling yards is possible on the basis of comprehensive mechanization and
automation of their technological process. This article highlights the stages of
implementation of an automated management system for a marshalling yard. It
is concluded that the use of this system at the marshalling station "Ch" makes
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it possible to create a stable and reliable source of information about trains
and car parks for all levels of management.
Key words: Automated control system, marshalling yard, train, wagon park.

BBEJIEHUE

ABTOMAaTH3UpOBaHHAsl CHUCTEMa ymIpaBiieHHs coptupoBouHor cranmuen (ACY CC) —
nepBasi THIIOBAsi aBTOMATU3UPOBAaHHAs CHCTEMA YIIpaBJIeHHs pabOTON CTaHIIMK (COPTHPOBOYHOI);
co3ganHag B 1970-x rr., monyuuia B AalbHEHIIEM HIMPOKOE PACHPOCTPAHEHHE HAa CETU XK...
Poccun. ACY CC obecnieunBaeT opraHu3anuio paboThl COPTUPOBOYHOW CTaHIMH, BKJIFOYAs
00paboTKy MH(pOpMAIMK HAa MPHUOBIBAIOLIUE TMOE3/1a, BbIAAYY COPTHUPOBOYHBIX JIHCTOB, y4YeT
HAKOIJICHWS BAaroHOB Ha IYTSAX COPTUPOBOYHOTO TMapka, o0paboTky wuHpoOpMamuu o
dbopMupyeMBIX  COCTaBax, BbIJa4y HATypHBIX JIUCTOB Ha  OTHpaBI€Mble  IOE3]a,
UH(POPMHUPOBAHNE KOPPECHOHAMPYIOUINX CTAHIMKA M TOE3AHBIX JHUCIETYEPOB O COCTaBax
OTIpaBJIAEMbIX 1M0e370B [1].

B neuatu umeroTcs psn KCCIEIOBAaHUI 110 TOBBIIIEHHWIO KAayecTBa COPTUPOBOYHOTO
mpolecca Ha OCHOBE COBPEMEHHBIX WH(MOPMALMOHHKX TexHosnoruii [2-29]. Omnako, 3Tambl
BHE/JPEHUS aBTOMAaTU3UPOBAHHON CUCTEMBI YIIPABICHHUS COPTUPOBOYHOM CTAHIIMEN OCBEIICHbI HE
JIOCTATOYHO.

OCHOBHAA YACTD

B coBpemMeHHBIX yCNOBUSIX AanbHEHIIas WHTeHCH(UKaUs TepepaOboTKH BaroHOB Ha
COPTUPOBOYHBIX CTAHIIMSAX BO3MOXHA HA OCHOBE KOMIIEKCHON MEXaHHW3allMi U aBTOMaTH3aluu
UX TeXHoJornyeckoro mponecca. [Ipm 3TOM pocturaercs riaBHass LeENb aBTOMaTU3aLUAU
JKEJIE3HOJJOPOKHOTO TpaHCHopTa - obOecrneuyeHue uHPopManueil BCeX TEXHOJOTUYECKUX
nporeccoB U cdep eATENBHOCTH OTpaciy, Co3/JaHue HH(POPMAIMOHHOM OCHOBBI U
ABTOMATHU3UPOBAHHBIX YIPABISIOIIUX CUCTEM IS JOCTHXKEHUSI MaKCUMaIbHOU 3(pPeKTUBHOCTH
paboThI KeNe3HOIOPOKHOTO TPAHCIIOPTA B YCIOBUSAX PHIHOYHON SKOHOMHUKHU.

Cerognss Ha craHuuu «U» BBIOJIHAIOTCS CIEAYIONIME ONEpaluu: aBTOMaTH3aLUs
00paboTKM MHGPOPMALUMU O NPUOBIBIIMX M OTHPABICHHBIX TI'PY30BBIX I0E€37I0B M BaroHOB;
aBTOMATH3alMsl CTAHIMOHHOM OTYETHOCTM U OpraHu3alus CHpaBOYHO-UH(OPMALMOHHON
CJIy’)KOBI Ha OCHOBE CO3/1aBaéMOM MOJENH TEKYILEro MOe3HOro MoJjJoXeHus cTaHuuu. OgHako,
KaK IOKa3ajd aHaJli3 MUTOroB paboThl cTaHUMM «Y», TpOBEJEHHBIE MEpbl IO BHEIPEHHUIO
aBTOMATH3allMM B MPOIIeCC epepaboTKH BarOHOB HE Jalli JKkenaeMoro 3 dexra.

Tak, MO CpaBHEHHIO C COOTBETCTBYIOLIMM IIE€PUOJIOM TMPEABIAYIIET0 Trojia, MPOCTOM
BaroHoB ¢ nepepaboTkoil Beipocia Ha 8%. [1oaToMy HE0OXOAMMO pacupsTh (PYHKIIMOHAIBHBINA
BO3MOXKHOCTH ITyTeM Iepexoja Ha 6osee 3 PeKkTUBHBIE CUCTEMBI, KOTOPbIE 00eCIeYHBAIOT:

- MakCHMalbHOE MHCKIIOYEHHE dYeJoBedeckoro (akropa U3 yIIpaBJICHUS
TE€XHOJOTHYECKUMHU ONePaIlUsIMU;

- TeJIEyNpPaBJIEHUE MAaHEBPOBBIMU JIOKOMOTUBAMHU HA BCEM MapIIpyTe HAJABUTA U POCITYCKa
COCTaBOB;

- TOBBIIIEHHWE TPOIMYCKHONW CHOCOOHOCTH pEIIAOMIUX COPTUPOBOYHBIX CTAaHIMUA U
MIPOU3BOIUTENILHOCTH TPyAa UX paOOTHHUKOB;

- TIOBBILIEHME KayecTBa pean3allud TEXHOJIOTMYECKOTO IIPOLEcca, COXPaHHOCTH
BaroHHOTO MapKa, TPy30B U TEXHUUYECKUX CPEACTB COPTUPOBOYHBIX TOPOK U CTAHLIUM;

- co3zaHue 0a3bl HU30BOTO YPOBHS MH()OPMAIIMOHHOW CTPYKTYPHI JUISl PELICHHs 3ajad
TUTAHUPOBAHMS U YIIPABJIICHUS MEPEBO3KAMU CETEBOT0, TOPOKHOTO M CTAHIIMOHHOT'O YPOBHEH;
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- IePeX0J] Ha PEMOHTHO-BOCCTAaHOBUTEIIbHBIE METO/IbI OOCTYKMBAHUS YCTPOMCTB.

DTOro MOKHO JOCTHYb MOJICPHU3ALUEH COPTUPOBOUYHOM CTaHIMH «Y» MyTeM yBeTMYeHUS
€IMHUYHBIX MOIIHOCTEH arperatoB (COPTUPOBOYHBIX CHCTEM U OTAEIBHBIX COPTUPOBOUYHBIX U
CTaHLMOHHBIX YCTPOICTB), Iepexo/1a K CHCTEMaM MalllMH, OXBaThIBAIOIIMM B 11€JI0M 3aKOHUYEHHbIE
TE€XHOJIOTMYECKHE IIPOLECCHI, YCKOPEHUSI TEXHOJIOTMUECKUX ONIEPALUN U YBEIMUEHUE CTEIIEHU UX
[apajyIeNIbHOCTH, a TAK)KE COKPALIEHUs MEXOIEPALMOHHBIX IIPOCTOEB MEXKIY MOCIIE10BATEIbHO
BBITOJIHAEMBIMHU ONEPALIUSIMU M PA3BUTHS IPOrPECCUBHBIX MAJIOONEPALMOHHBIX TEXHOIOT .

OnHako mpolecc MOJEPHU3ALUU COPTUPOBOYHOM paboThl OTIMYaeTcss OoJbIION
KaIUTaJI0€MKOCTBIO.

VYuuTeiBasg, 4YTO CO3JaHME pPa3BUTBIX COPTUPOBOUHBIX  KOMILJIEKCOB  TPeOYIOT
€/IMHOBPEMEHHBIX OOJIBIINX KANHUTAJIbHBIX BIIOKEHHI HEOOXOIMMO MPEAYCMOTPETh MO3TAITHOE
pa3sBUTHE HUX IpU OJHOBPEMEHHOH obecrieueHun OecrniepeOOMHOM U HaJgeKHOW pPabOTHI
COPTUPOBOYHOM CTAaHLIUH.

IIpennaraercs stanHocTs BHeApeHust ACY CC Ha coptupoBouHOi craniuu «U» (puc 1).

KCAY KC

JTANC P

-

- - I aTan g - II oTam D- III sTam

Puc. 1. DTanbl BHEAPEHHSI aBTOMATU3MPOBAHHOM CUCTEMBI YIIPABIICHUSI HA COPTUPOBOYHOM
ctanuu «9»

I oram - BHempenue KCAY CII, B cocTaB KOTOPOTO BXOJIAT MOJACUCTEMBI:

 'AIl MH - ropouyHas aBTOMaTH4ecKas LEHTpajdu3alus C KOHTPOJIEM HAKOIUIEHUS
BaroHOB B COPTUPOBOYHOM IIapKE;

* APC-YVIIT - cucrema aBTOMaTU3UPOBAHHOT'O PETYIMPOBAHUS CKO-POCTENW CKAThIBAHUS
Y YIIPABJICHUS IIPHUIICIBHBIM TOPMOKECHUEM;

FAH.
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IT sran - Buenpenue I'AJIC P - cucrembl TOpOoYHON aBTOMAaTHYECKON JIOKOMOTHUBHOM
CUTHAJM3allii, KOTOPbIA oOOecreuynBaeT: yIpaBiIeHHE MaHEBPOBBIMU JIOKOMOTHBAMH 10
U(ppPOBOMY paJMOKaHay; KOHTPOJb 3a NMEpEeMENIeHHEeM BaroHOB U JJOKOMOTHMBOB Ha CTAaHIIUU;
KOHTPOJIb U peructpanuio padorsl ycrpoicts CLIb 1 JTOKOMOTHBOB; KOHTPOJIb 3a JEHCTBUSIMU
JCII, 1oKkOMOTHUBHBIX OpHUTaja U cocTaBuTese, cornacHo TPA crannuu;

III stan - BHenpenue KBI-I'TI3Y- ropodyHoro mnporpamMmHO-3aJar0IIero yCTpPOMCTBA
(KOHTpOJUIEp BEPLLIMHBI TOPKU) U IPYTHX CUCTEM.

SAKIIOYEHUE

[Tpumenenne ACY CC Ha copTUpoOBOYHOU cTaHIUM «U» HaéT BO3ZMOKHOCTH CO3/1aTh
YCTOWYMBBIA U HAJICKHBIN UCTOYHUK WH(OPMAIIUK O COCTABaX MOE3/I0B M BArOHHBIX MapKax JJis
BCEX YpOBHEH ympaBieHusa. PacueTel TmOKaszaau, 4YTO JMJisi COPTHPOBOYHBIX CTaHLUH,
obopynoBanHbix KCAY CC, coBoKyImHBIN MPOCTOM BaroHOB yMeHbIaercs Ha 20%, nepepaboTka
ropku ysenuuuBaercs Ha 38%, 3arpaThl SJEKTPOIHEPruU cokpamiaercs Ha 35%, mpober
MaHEBPOBBIX JJOKOMOTHBOB cokpaiuaercs Ha 30%.
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B oannoti cmamve npeocmasnenst pesyibmamol uccie008anull, NPOGEOEeHHbIX
C yenvlo paspabomru MemoOUuKU CPAGHUMENbHO2O AHAIU3A NEUEXOOHOU
00CMYNHOCMU 8 paspese patioHo8 KPYNHbIX 20po00s Ha npumepe 2. Tawkenma.
B cmamve ma npumepe 2opoockou meppumopuu Oviiu  OnpeodeseHvl
YeHmpoudbvl, NOCMPOEHbl UZ0XPOHBL, KOIUYEC80 NUKCeell U NIOWAOb UZOXPOH.
Tokazamenv newiexoOHOU OOCMYNHOCMU 6 pa3pe3e PAlOHO8 U 6PEeMEHHbIX
ompeskax 5 mun., 10 mun., 15 mun. Ovln onpeodenen 6 paspese panoHO8 U
gpemennblx ompeskax 5 mun., 10 mun., 15 mun. xo0bOvl newkom. B
pe3yibmame UCCie008aHUs NPOBEOEH CPAGHUMENbHbIU AHANU3 NeuexX0OHOU
oocmynnocmu mexcoy patonamu 2. Tawkenma.

Tlewexo0, ynuuno-oopoocnas cems, naacun QNEAT3, uzoxpomsi, yenmpouowl,
nuKcest, neulexooOrast O0CHMYNHOCHb, MPOmMyapbsl, NeuexoOHble NePexoobl.

METHODOLOGY FOR COMPARATIVE ANALYSIS OF PEDESTRIAN

Abstract:

ACCESSIBILITY
Pulatova Zulfiya

Doctoral student, Tashkent state transport university
zulyal787@mail.ru

Sadikov Ibragim

doctor of technical sciences, professor, Tashkent state transport university

jaamm.ru@gmail.com

This article presents the results of research conducted to develop a
methodology for comparative analysis of pedestrian accessibility in the context
of districts of large cities using the example of Tashkent. In the article, using
the example of an urban area, centroids were determined, isochrones were
constructed, the number of pixels and the area of isochrones were constructed.
Pedestrian accessibility indicator by district and time periods 5 min., 10 min.,
15 min. was determined in terms of regions and time periods of 5 minutes, 10
minutes, 15 minutes. walking on foot. As a result of the study, a comparative
analysis of pedestrian accessibility between districts of Tashkent was carried
out.
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BBEJEHUE

CpaBHUTENIBHBIN aHaIW3 MEMEXOJHOW JOCTYIHOCTH IIO pailoHaM TopoAa MOKHO
npousBectu ¢ nomoipto mwiarnHa QGIS QNEATS3. IlepBbiM 11aromMm B 3TOM aHAIU3€ CO3ACTCS
YIMYHO-IOPOKHAsL CETh Il MHTEPECYIolend Tepputopud. 1locne co3nanus ynuaHO-I0POKHON
CETH CIEAYIOLUIUM IlaroM OyJIeT CO3/laHuE MEIIEXOJHBIX M30XPOH JUId KaKJIoro paiioHa. JTo
MO’KHO CJI€JIaTh, YKa3aB HAaYaJIbHYIO TOUKY Ul KaXKIOro paiioHa, a 3aTeM C MOMOIIbIO IJIarMHa
QNEATS3 co3aaB n30XpoHbI ¢ HAOOPOM BPEMEHHBIX UHTEPBAJIOB, TAKUX KaK 5 MUHYT, 10 MUHYT,
15 munyT ¥ T. A. WK ke ykazaB pacctosgaus 400M, 800m, 1200M. AropuT™ MCHOJIB3YET BpEMs
WIA paccTosiHMe B KayecTBe onTuMu3Mpymomero ¢akropa. IlomydeHHble H30XPOHBI
BU3YAJIM3UPYIOTCSI HAa KapTe, U HCHOJb3YeTCs MAJsl OLIEHKU HACKOJBbKO YAOOHBI JlaHHBIE
MECTOIOJIOKEHHUS ISl IIEHIEXO10B.

[Mnarur  QNEAT3 MOXHO HCHOJB30BAaTh ISl aHaNU3a JOCTYIMHOCTH OOBEKTOB
UHPPACTPYKTYPHI, TAKUX KaK MapK{, Mara3vuHbl W IIKOJBI, JJIS KOKIOro paiioHa. ITO MOXKHO
cenaTh, UMIOPTUPOBAB JaHHBIE O PACIIOJIOKEHUU ITYHKTOB Ha3HAYEHMsI, a 3aTEM C IOMOILBIO
nonkitouyaemoro moayiast QNEAT3 co3naB nu30XpoHbI )i KaKI0r0 MYHKTa HA OCHOBE BPEMEHH,
KOTOpoe TpeOyeTcsi, YTOOBI TOMTH J0 MMyHKTa U3 pa3HbIX MeCT B paiioHe. [lonyueHHbIe H30XPOHbI
MOKHO BM3YaJIM3MpPOBAaTh HA KapTe M MCIOIb30BATh JUIS OINpEJesieHHs] 00JiacTel ¢ BBICOKOM
IUIOTHOCTBIO O0BEKTOB MH(PACTPYKTYpHI B IpeJenax Meleil JocsAraeMocTH, a Takxke o0sacTei,
I/I€ UX HET.

TakuMm 00pa3oM, CpaBHUTEIbHBIA aHAJIN3 JOCTYITHOCTH IMELIEX00B M0 pailoHaM MOKHO
npoectu ¢ nomouibto miuarnHa QGIS QNEAT3 nyrem co3maHus H30XpOH IMEHIEXOJI0B,
BBITMIOJTHEHMS aHallM3a KpaT4allero myTH, aHaiau3a JOCTYIHOCTH OOIIECTBEHHOTO TPaHCIIOPTa,
aHaJM3a JIOCTYIHOCTH OOBEKTOB HMHQPACTPYKTYphl JUId KaXIOro pailoHa M CpaBHEHUS
pe3ysibTaTOB MO pailOHaM. OKpPYr. DTO MOXKET JaTh LEHHYI0 HHGOpPMAlMIO O MNeIeXOAHOM
JOCTYITHOCTH Pa3jIM4YHBIX PAaiOHOB M MOJKET NOMOYb B IPHUHATUH PEUIEHUH IO TOPOACKOMY
IUTAHUPOBAHUIO U TPAHCIIOPTUPOBKE.

Wnes wucnonb3oBaHus IEHTPOMIOB B KadyeCTBE OOINEro OCHOBAHUS MJISi CPAaBHEHMS
paiioHOB 3aKJIIOYaeTCs B TOM, YTO OHHU OOECIEYMBAIOT EIUHYI0 TOYKY, KOTOPYIO MOKHO
WCIIOJIb30BaTh JUIsl MPEJCTaBICHUS BCEro pailoHa. DTO OCOOEHHO MOJEe3HO NpU CpPaBHEHUU
MENIeX0IHOM TOCTYIHOCTH MeXAy pailoHaMH pazHoro pasmepa wi (opmsl. VMcnonaszoBanue
LEHTPOUJOB TMO3BOJISIET OoJjiee CHpPaBEUIMBO U OOBEKTHMBHO CpPAaBHUBATH IMEHIEXOJHYIO
JOCTYITHOCTh MEXy pailoHamu (puc. 1).

3TO CBA3aHO € TEM, UYTO LIEHTPOH bl BEIOPAHbI penpe3eHTaTUBHBIMU JJIS paiioHa B 1IEJIOM,
a 9TO O3HAYaeT, YTO XAPaKTEPUCTUKU LIEHTPOU1a Oy1yT aHAJIOTUYHBI XapaKTepUCTUKAM pailoHa B
1eJIoM. DTO MO3BOJISET O0Jiee TOUHO CPaBHUBATH MEUIEXOIHYIO TOCTYITHOCTh MEXAY palioHaMH,
MOCKOJIbKY YCTPaHSET JTI00YI0 MOTEHIIMATIBHYIO CHCTEMAaTHYECKYIO OIIMOKY, KOTOpast MOXKET OBbITh
BBI3BaHA UCIIOJIb30BaHNEM KOHKPETHOM YJIHIIBI WM 3[JaHUS B KAYECTBE TOUKH OTCUETA.
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Puc. 1. Onpenenenue eHTpOUI0B B Kax0M paitone r. TamkeHTa

Hcnonb30BaHue LEHTPOUIOB TaKkKe MOKET OBITh MOJIE3HO JUISl ONpeNeieHus: o0acTei,
I7ie MPOXOJUMOCTh OCOOEHHO BBICOKA WM HM3Ka. Hampumep, eciu LEHTp TsDKECTH paiioHa
pacmojokeH B TI'yCTOHACEIEHHOM TOPOACKOM pailOHEe, BIIOJHE BEPOSTHO, YTO IEIIEXOAHAs
JIOCTYITHOCTh pailoHa B 1enoM OyzaeT BbIcOkoW. C Ipyroil CTOPOHBI, €CIM LIEHTPOM] paiioHa
pacrionioxkeH B 0ojiee CeNbCKOM, MAaJOHACEIEHHOW MECTHOCTH, BIIOJHE BEpPOSITHO, YTO
NemIexo/1Has TOCTYITHOCTh paiioHa B 11eJI0M Oy/eT HU3KOM. IT0 m03BoJIseT ObICTPO U 3P (HEKTUBHO
OTpeAeNuTh 00JIaCTH, B KOTOPBIX MPOXOJUMOCTh OCOOEHHO BBICOKA MJIM HU3KA, U ONpPEAETUTh
KOHKpeTHbIE o0nacTu Juid ynydmeHus. C TOYKU 3peHHs MeleX0JHOW JOCTYIMHOCTH — OMke K
LEHTPY ropoja, KaK MpaBuiIo, JIydlle. DTO CBI3aHO C TEM, YTO IIEHTPHI TOPOJAOB OOBIYHO UMEIOT
JYYIIyI0 TEHIeXOJHYI0 HH(PacCTpyKTypy, TaKyl0 KaK TpPOTyaphl, NEIIEXOAHbIE Mepexolbl U
nemexoanble ynuibl. OHU TakXke, KaK MPaBUiIo, UMEIOT 0oJiee BHICOKYIO IIIOTHOCTh HaceJIeHHUs,
YTO MOJKET NMPHUBECTH K O0Jiee YacThIM U pa3HOOOpa3HbIM MECTaM HAa3HAUYEHUs B MpeJieNax nemen
nocsiraeMoctu. Kpome Toro, B IeHTpax ropoJIoB YacTO €CTh 0OJIbIlIe BAPUAHTOB OOIIIECTBEHHOTO
TPaHCIIOPTa, YTO MOXKET 00JIETYHUTD JJFIOOIM BO3MOKHOCTH H06paTI)C$I J0 MECTa Ha3HA4YCHUA
MEIIKOM.

Hcnonp30BaHrWe ULEHTPOUAOB [UIsl aHalu3a [MEHIEXOJHON JOCTYIHOCTH SIBJISETCS
3¢ (}EeKTUBHBIM M JEHCTBEHHBIM CIIOCOOOM CpaBHEHHS MPOXOJUMOCTH MEXIy pPa3INnYHBIMU
paiionamu. OH TO3BOJIIET MPOBOAUTH OoOJee CrpaBeIMBOE U OOBEKTUBHOE CpaBHEHHE
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MENIEXOIHOM MOCTYMHOCTH MEXAY pailoHaMH U MOKET OBbITh IMOJIE3CH IpHU OINpeAeSICHUU
oOracteii, rie nemexoHas J0CTYIHOCTh 0COOCHHO BbICOKa MM HU3Ka. Kpome Toro, nemexoanas
JOCTYIIHOCTb, KaK IpaBWJIO, Jy4llle B LEHTPE ropoja HM3-3a HAIM4us JIydlled MeleXOoJHOu
UHPPACTPYKTYpBI, O0Jiee BBICOKOM IUIOTHOCTH HAaceleHHs, OOJIBIIEr0o KOJMYECTBA BapHUaHTOB
OOLIECTBEHHOI'O TPAHCIOPTAa, 3E€MJIENONB30BAaHUSA, A TaKXKE KYJIbTYPHBIX, HCTOPUUYECKUX U
COIIMATILHBIX aCTIEKTOB. Ba)KHO yUHUTHIBAThH 3TH (DAKTOPHI IPH OIICHKE TEIIEX0JHON JOCTYITHOCTH
ropojia ¥ MpUHUMATh B3BELICHHBIC PELICHUSI.

METOJ UCCJIEJOBAHUSA

Jns cpaBHeHHs TEMIEXOJHOM MAOCTymHOCTH Mexay 12 pailoHamu r. TamkeHTa
MCIIOJIb30BaHbI LIEHTPOUIBI KaXKA0r0 paiioHa. Llentpoun siBisieTcst reorpaguueckuM LEHTPOM, TO
€CTh TOYKa, PaBHOY/IaJICHHAs OT IPaHuUI] TePPUTOpUU. XOTS JTaHHAS TOUKA HE SBJISETCS TOPTOBBIM
LHEHTPOM WM COCPEIOTOYEHHE PA3JIUYHBIX TOPrOBO-PA3BIEKATENbHBIX TOYEK, HO s
CPaBHMTEJIBHOIO aHaiu3a fABIeTCs HauOosiee NpueMiIeMbiM noaxonoM. Cuuraercs, 4TO
MCIIOJIb30BaHUE LIEHTPOUJIOB Ul CPABHUTEIBHOTO aHAIM3a MEUIEXOAHOM JTOCTYIHOCTU MOXKET
OBITh 3((HEKTHBHBIM U JCHCTBEHHBIM CIIOCOOOM CPaBHEHHSI TIPOXOAMMOCTH MKy Pa3TUIHBIMU
palioHaMH.

Jlns ompeneneHus: MEMIEXOJHOW AOCTYMHOCTH B T. TallkeHTe OBLJIO HCHOJB30BaH
anroput™ QNEAT3 B nporpamme QGIS. Ha puc. 2 noka3ansl pe3ynbrarhl aHanu3a. Kak BUAHO
U3 PUCYHKA U30XPOHBI MEMIEX0IHOM JOCTYIMHOCTH UMEIOT paznudHbie popmbl. Tem Omrke popma
K KpYT'y, TO Ha 3TOH TEPPUTOPUH MEIIEX0HasI JOCTYMHOCTh BbIcoKasi. Ocoboe BHUMAaHUE CIIETyeT
o0paTuTh Ha TO, YTO TEPPUTOpPUS YeM OMMKe K LEHTPY ropoja TeM (opma H30XpPOHOB
MENIeX0IHOM TOCTYITHOCTH UMEET KPYTOBUIHYIO OPMY, UTO CBUAETEILCTBYET NIEPBOHAYAILHOMN
TEOpUU O TOM, YTO 4YeM OJIKe K LEHTPY ropoja, TEM BbIIIE AOCTYNHOCTh. PaccMoTpensr 12
HEHTPOUAOB paiioHOB U 1ieHTpa T. TamkeHTa (CkBep Amup Tumypa).

Puc. 2. [lemexoqHast 1OCTYIHOCTD B T'. TallkeHTe
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Jlnst cpaBHEHUSI TIEMIEXOAHON JOCTYIMTHOCTH B pa3pe3e pailOHOB U BPEMEHHBIX OTPE3Kax 5
MUH., 10 MuH., 15 MUH. OBLITM CO31aHBI KAPTHI paiiOHOB B OOJIbIIOM MaciTabe, T.e. 1:12000.
AnMazapckuii  palloH — aJAMUHUCTPATHUBHO-TEPPUTOpUAIbHAA €IMHHIIA TOpoja

Tamkenta. Pacmonoxken B ceBepo-3anaaHoi yactu cronmibl. CoBpeMeHHas rmiomans — 3378
rexktapoB (2022), nacenenne — 387,7 ThICAY YETOBEK. DTO KPYIMHEHIIHI 10 HACEJICHUIO PAiOH T.
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TamkeHTa.

[IpenocTaBiieHbl H30XPOHBI MEMIEXOIHOM TOCTYITHOCTH S MUH., 10 MUH., 15 MUH., KOTOpbIE
cooTBeTCTBYIOT pacctostHuto 400 M, 800 m, 1200 M mus Anmaszapckoro paiona (puc. 3).
M30XpOHBI COCTOSAT U3 IHUKceneil (kBaxpatoB) pazmepamu 10x10 M., To ecTh ¢ miomaabio 100 m2
OO0riee KOIUYECTBO MUKcener coctaiseT 30695 mT., To ecTth miomanas paBHa 3 069 500 M.
B uneane ecnu nemexoanast 1ocTynHocTh Obia Okl paBHa 100% , To Torna kpyr paguycom 1200
M uMeeT momaas 4 523 893 M?. CooTBeTCTBEHHO 15 MUH. MemexofHas JOCTYITHOCTh COCTABIISET
68%.

Almazar _Map

16_Min_Walk_Anaiysts
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Puc. 3. Ilemexoanast JOCTYMHOCTH B IIEHTPOUIE AJIMa3apcKoOro paiioHa

IIpenocraBieHbl N30XPOHBI NEMIEXOAHOM JOCTYITHOCTH 5 MUH., 10 MUH., 15 MUH., KOTOpBIE
cootBecTBYIOT paccrosiHuto 400 M, 800 m, 1200 m mns bekremupckoro paiiona (puc. 4).
N30XpoHBI UIMEIOT BBITSHYTYIO (OpPMY, KOTOPBIE ONMUCHIBAIOT Hanbosiee YAOOHBIN MEeMeX0IHYO
JOCTYITHOCTh, UCXOSl U3 JTaHHOH MecTHOCTH. OOlee KoIMyecTBO Mukcesnei cocrasiser 20192
1IT., TO €CTh TIoMmaab paBHa 2 019 200 M2 COOTBETCTBEHHO 15 MUH. TemexXoaHas J0CTYIHOCTh
cocraiseT 45%.

Bexremupckuii paiioH pacroioskeH B F0)KHOM U I0r0-BOCTOYHON YacTH CTOJHUIIBI, OOJIbIIEH
4acThIo 3a npezenaMu TalkeHTCKON KOJIbLeBOI aBTOMOOUIILHON JOPOTH, Ha JIEBOM Oepery pexu
Uupunk. CoBpemennas (2009) mromanps — 2050 rexrapoB, HaceneHHe — 27,5 THICSY YeTOBEK.

Mupabaackuii pailoH pacroyioxkeH Ha tore croiuiibl. CoBpemenHas (2009) miomans —
2858 rexrapoB, HaceneHue — 122,8 ThICSY YETOBEK.
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Puc. 5. Tlemexoanast 1OCTYMHOCTH B IEHTpouae Mupabaackoro paitoHa

IIpenocraBieHbl N30XPOHBI NEMIEXOAHOM JOCTYIMHOCTH 5 MUH., 10 MUH., 15 MUH., KOTOpbIE
cooTBecTBYIOT pacctosiHuto 400 M, 800 m, 1200 m my1st Mupabaackoro paiiona (puc. 5). U3oxpoHsl
UMEIOT Oosiee Kpyriayro (GopMmy, KOTOpHIE OMUCHIBAIOT CPABHUTEIHHO XOPOIIYIO JOCTYITHOCTb.
OOfmee KomM4ecTBO muKceneil cocraBmsier 30262 mr, To ects mwiomans 3 026 200 M2 .
CooTBeTCTBEHHO 15 MUH. Memexo/iHas JOCTYITHOCTh cocTaBisieT 67%.

Mup30-YayrOoekckuii paiioH pacloio)KeH B CEBEPO-BOCTOUYHON HYaCTH  CTOJUIIBL
Cospemennas (2012) momans — 3515 rexrapoB, Hacenenue — 245,5 ThICAY YETTOBEK.

IIpenocraBieHbl N30XPOHBI NEMIEXOAHON JOCTYIMHOCTH 5 MUH., 10 MUH., 15 MUH., KOTOpbIE
cooTBecTBYIOT paccrosiHuo 400 m, 800 m, 1200 m mst Mupzo-Yayroekckoro paiiona (puc. 6).
N3oxponsl umeroT Gosiee Kpyriayw (opMy, KOTOpPbIE ONMCHIBAIOT CPABHUTEIBHO XOPOIIYIO
noctymHocTh. O0Iee KoMM4ecTBO MuKcemei coctasmuser 29681 mr., To ecth mromaas 2 968 100
M%. COOTBETCTBEHHO 15 MMH. TIeIeXoHas JOCTYIHOCTh COCTABISAET 66%.
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Puc. 6. [lemexoaHast JOCTYIHOCTh B LIeHTpouie Mup30-Yiryroekckoro paiioHa.

Ceprenuiickuii pailoH camblii OobpIIOi mo miomanu pailoH ropoga. PacmonoxeH B
I0XKHOHM yacT ctonuubl. CoBpeMeHHas miomaas — 5,6 Teicsun rekrapo (2020), HaceneHne —
167,6 TBICSY YECIOBEK.

[IpenocraBiieHbl H30XPOHBI MEMIEXOIHON JOCTYITHOCTH 5 MUH., 10 MUH., 15 MUH., KOTOpBIE
cooTBecTBYIOT pacctosgHuio 400 m, 800 M, 1200 m gnst Ceprenuiickoro paiiona (puc. 7).
N30xXpoHBI UMEIOT TPEYTOJIbHYIO (POPMY, KOTOPbHIE OMUCHIBAIOT HanboIee YJOOHBIH MEeneX0aHYI0
JIOCTYITHOCTB UCXO/JI U3 JaHHOU MecTHOCTH. OO0I1Iee KOJMYECTBO MUKCceNel coctapiset 24251 M2
To ecTh omanp 2 425 400. CooTBeTcTBEHHO 15 MMH memexojHasi JOCTYITHOCTb COCTaBIISET
54%.

Sorgell_Map
15_Min_Walk_Analysis

Puc. 7. IlemexonHas 40CTyNHOCTH B LieHTpou e Ceprenuiickoro paioHa.
VY4uTrenuHCKUil palioH pacloyokKeH B 3amajHoi yacTu crosnibl. CoBpeMeHHas IIOIa b
— 2400 rektapoB (2009), nacenenue — 265,9 Teicau yenoBek. lIpegocTaBieHbl M30XPOHBI
MENIEeXO0AHON JOCTYMHOCTH S5 MUH., 10 MuH., 15 MUH., KOTOpBIE COOTBETCTBYIOT paccTosinuto 400
M, 800 M, 1200 M ju1st YarenuHcKkoro paiioHa (puc. 8). MI30XpoHBI UMEIOT TPEYTOJIbHYIO (hopMYy,
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KOTOpBIE OIKCBHIBAIOT HambOojee yHOOHBIM NEMEeXOIHYI0 IOCTYIMHOCTh HCXOJs U3 JaHHOU
MecTHOCTH. O0I1Iee KOJIUIECTBO IMUKceel cocTapiseT 27058 miT., To ecth miomans 2 705 800 M.
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CoOoTBeTCTBEHHO 15 MHH. MeeXo0/1Hast TOCTYIMHOCTb COCTaBIsIeT 54%.
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Puc. 8. Ilemexoanast OCTYMHOCTH B LICHTPOUIE YUTEIIUHCKOTO paiioHa.

Uunanzapckuil pailoH pacmoiOKeH B IOro-zanagHol yacTu croiuibl. CoBpeMeHHas
wiomans — 2994 rexrapos (2009), Hacenenue — 217,5 ThICSIY 4eTOBEK.

[IpenocTaBieHbl N30XPOHBI NEMIEXOJHON TOCTYIIHOCTH 5 MMH., 10 MuH., 15 MHH. KOTOpBIE
cooTBeTcTBYIOT paccrosiHuio 400 m, 800 M, 1200 m mns Yunanzapckoro paiiona (puc. 9).
N30xpoHBl UMEIOT OoJiee Kpyriayr (opMy, KOTOPBHIC OIHMCHIBAIOT CPABHUTEIBHO XOPOIIYIO
noctymHocTh. O0Iee KoIM4IecTBO uKcesen coctarisier 33260 mt., To ecTh Twiomans 3 326 000
M?. COOTBETCTBEHHO |5 MUH. TIemIeXo Hast JIOCTYITHOCTB COCTaBIsieT 74%.

Chilanzar _Map
15 _Min_Walk_Analysis
15_Min_Walk_ Chilanzar _district
Voctonsod {33360)

B = i (1611

[0 10 mn (8201)

W 15 min (23158)
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Puc. 9. IlemexoHast AOCTYITHOCTh B IEHTpoUIe YnnaH3apcKoro paioHa.
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[[lafixaHTaxypCKUii palloOH pACHOJIOKEH B  CEBEPO-3allaJHOM YaCTH  CTOJIMIIBI.
Cospemennas (2009) mmomans — 2970 rekrapos, HaceneHue — 286,4 THICSY YEIIOBEK.

[IpenocraBiieHbl H30XPOHBI MEMIEXOIHON JOCTYITHOCTH 5 MUH., 10 MUH., 15 MUH., KOTOpBIE
cooTBeTCTBYIOT pacctosinuio 400 m, 800 m, 1200 m ansa [llaiixantaxypckoro paiiona (puc. 10).
N30xpoHBl MMEIOT OoJiee Kpyriayw (HopMy, KOTOpPBHIE OMKCHIBAIOT CPABHUTEIHHO XOPOIIYIO
JIOCTYIHOCTB. O0111ee KOJIMUeCcTBO NuKcenel coctasisieT 30459 mr., To ecth miomanas 3 045 900
M2. COOTBETCTBEHHO 15 MHH. Temexo aHas JIOCTYITHOCTb cocTaBiisieT 67%.

1 _Min_ Walk_Anaiysic
15 _min_walk_Shayhontohur _district

| 5 o 250 500

Puc. 10. Ilemexognas nocrynHocts B neHTpouze llalixanTaxypckoro paioHa.

FOnycabanckuii paiioH - OIMH U3 ABEHAIIaTH PailOHOB COBPEMEHHOT0 Topoa TamrkeHTa,
pacrloJio)KEHHBIM B ceBepHOW wyacTu ropojna or ckBepa Amupa Temypa no TamkeHTCKOM
KOJIbIIEBOW aBTOJOPOTrH. DTO BTOPOM MO HaceleHUIo U Iuionaau paiioH Tamkenrta. Hacenenue
pationa Ha 2022 rox coctarisiet 360,9 Thic. yenoBek, rromas 40,6 km? (Kuibie MacCHBBI — 63,5
%, 3enénas 3o1a — 36,5 %), IIOTHOCTH HaceneHus 8,889 ThIic.uen/Km2.

[IpenocraBieHbl H30XPOHBI MEMIEXOJHON JOCTYHOCTH 5 MUH., 10 MuH., 15 MUH. KOTOpBIE
cooTBecTBYIOT paccrostario 400 M, 800 M, 1200 m musa FOnycabaackoro paiiona (puc. 11).
N3oxpoHbl UMEOT Ooliee Kpyriayw (HopMy, KOTOpPBIE OMMCHIBAIOT CPABHUTEIHHO XOPOIIYIO
noctymHocTh. OO1ee KonMn4yecTBo mukceneit coctarisier 31774 mwr., To ecth mwiomans 3 177 400
M?. COOTBETCTBEHHO 15 MHH. TIemexo Hast JIOCTYITHOCTB cocTaBisieT 70%.

Skkacapailckuil paiilOH caMblii MQJIEHbKUH MO TUIOLIAANA pailoH ropoja. EMWHCTBEHHBIN
paiion TamikeHTa, He HWMeEIOLMH OOIMMX TrpaHull ¢ TamKkeHTCKoMl obsacThio. PacmosoxeH B
HeHTpanbHOM YacTu ctonuibl. CoBpeMeHHas miomanab — 1460 rexrapos (2009), Hacenenne —
115,0 TBICSY YEJIOBEK.

[IpenocraBieHbl H30XPOHBI MEMIEXOIHON JOCTYTHOCTH 5 MUH., 10 MUH., 15 MUH., KOTOpBIE
cooTBeTcTBYIOT paccrosiHuto 400 M, 800 M, 1200 m ansa Skkacapaiickoro paiiona (puc. 12).
N30xpoHbl UMEIOT Ooliee Kpyriayw (HopMy, KOTOpPHIE OIMCHIBAIOT CPABHUTEIHHO XOPOIIYIO
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noctynHocTs. OO0I1ee KoJIM4YecTBO MuKcenen cocraniser 34539 mr., To ecTh mIomaas paBHa 3
453 900 m?. CoOTBETCTBEHHO 15 MUH. MemexoHast JIOCTYITHOCTb cocTaBisieT 76%.
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Puc. 12. IlemexonHast 1OCTYNHOCTD B LIEHTpouAe SIkkacapaiickoro paiiona.

SIHruxa€rckuil palioH - aAIMMHUCTPATUBHO-TEPPUTOPHAIbHAS €IUHNLIA Topoaa TamkenTa.
[Inomans paifona npu oOpasoBanuu paBHa 4419,6 rexrapoB (2020). Ha nanHOl Tepputopun
uMeroTcs 115 mIpOMBITIUIEHHBIX PEANPUATHN, 277 IpeanpuaTuii Mo okazanuto yciyr, 1 148,8 ra
CEeTbCKOXO03sMCTBEHHBIX yroauii u 388,8 ra mpuycaaeOHbIX 3eMellb HaCETIEeHNUS.

[IpenocraBieHbl H30XPOHBI MEMIEXOTHON JOCTYITHOCTH 5 MUH., 10 MuH., 15 MUH., KOTOpBIE
cooTBeTcTBYIOT pacctostHuio 400 M, 800 m, 1200 m mna SAnruxaérckoro paitona (puc. 13).
W3oxponsl uMeoT (opMy MATHYrojdbHHKA, KOTOpBIE ONMCHIBAIOT Hambosee ynoOHBIN
HEMIEeXOAHYIO JOCTYITHOCTh, MCXOAS M3 JaHHOM MecTHOCTH. OOIee KOIWYecTBO MHUKCeNeH
cocTaBisieT 26852 mwiT., TO ecTh wiomans 2 685 200 m%. COOTBETCTBEHHO 15 MUH. MEIIEXOIHAS
JIOCTYITHOCTB cocTaBisieT 59%.
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Puc. 13. Tlemexoanast 1OCTYyIIHOCTb B IEHTpOoUAE SIHrMXa€TCKOro paioHa.

SAmnabaackuii pailoH pacroyioKeH B IOr0-BOCTOYHOM uacTu cronuibl. CoBpeMeHHas
(2017) mnomanp — 3370 rexrapoB, HaceneHue — 227,4 ThICSY YEOBEK.

[IpenocraBiieHbl H30XPOHBI MEMIEX0IHON JOCTYITHOCTH 5 MUH., 10 MuH., 15 MUH., KOTOpBIE
cooTBeTCTBYIOT pacctostHuio 400 m, 800 M, 1200 m mns Ammnabanckoro paiiona (puc. 14).
N30XpoHBI HIMEIOT KaIICBUAHYIO (DOPMY, KOTOPBIC OMMHUCHIBAIOT HAaNOOJIee YI00OHYIO MEIIEXOTHYIO
JOCTYIMHOCTh UCXOJSl U3 JaHHOW MecTHOCTH. OOIiee KOIWYecTBO mukcened cocrapnser 11751
mT., To ecth miomanas 1 174 100 m% CooTBeTcTBeHHO 15 MHH. MelIeXoAHas JOCTYIHOCT
coctaBiisieT 26%.

Yashnoobod_Map
15 _Min_Walk_Analysic
mshomobod _district

Puc. 14. TlemexoanHast TOCTYMHOCTH B IieHTpou e SmHadaackoro paiioHa.
CkBep Amupa Temypa 310 LEHTp ropoaa TamkeHTa, ¢ MaMATHUKOM mojkoBoany XIV
Beka AMupy Temypy, a Takxke T0p0oKKaMH U IEPEBbSIMU BOKPYT HEro. JlaHHOE MECTOIOJIOKEHNE
BBIOPAHO K KauecTBe IIEHTpoua ropoja TamkeHTa.
[IpenocTaBiieHbl H30XPOHBI MEMIEXOIHON TOCTYITHOCTH S MUH., 10 MuH., 15 MUH., KOTOpBIE
cooTBeTCTBYIOT paccrosiuuro 400 M, 800 M, 1200 m g Cxepa Amup Tumypa (puc. 15).
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H3oxpoHsl UMEOT Oojee Kpyriylo ¢GopMy, KOTOPbIE OIUCHIBAIOT CPABHUTEIBHO XOPOIIYIO

noctynHocTh. OOliee Koau4ecTBO nukcenen cocrapiseT 35370 mt., TO ecTh MJIOWAAb paBHa 3
537 000 m2. COOTBETCTBEHHO 15 MUH. HeIIeX0/Hasl JOCTYITHOCTh COCTaBIseT 78%.
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) 250 200 m

Puc. 15. Tlemexonnas nocrynHocts B nuentpouae Cxksep Amup Tumypa.

3AK/IIOYEHHUE

CpaBHEeHHE TEMIEXOTHOM JOCTYMHOCTH B pa3pe3e paioHOB T. TalmikeHTa IOKa3aio
MHTEpECHbIE (OPMBI U YPOBHHU JOCTYITHOCTH B 3aBUCHMOCTH OT MECTHOCTH. JIMHEHHBII Tpaduk
(puc. 16) ObUT HCTTONTB30BAH Il CPAaBHEHUS TIEIIEXOIHON JOCTYITHOCTH BO BpeMeHu 5 MuH., 10

MUH. ¥ 15 MUH.

Walkability Index for 5, 10, and 15 Minute Walks
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Puc. 16. [lemexoaHas 10CTYIHOCTb B pa3pe3e pailoHOB T. TallkeHTa
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Kax BugHo u3 pucynka 16, mpu 5 MHH. NEHIEXOAHOH MJOCTYINHOCTH JUIUPYIOT
Anmazapckuii, Mupabaackuii, YarenuHckuid, FOHycabanckuii U caMblii BBICOKUM ypPOBEHb Y
Ceprenuiickoro paiiona kotopbiii coctaBiger ©Oonee 50% poctynmuoctu. Ilpu 10 muh.
MENIeX0IHOM JOCTYyMHOCTH UniaH3apcKuil pailoH UMeeT caMylo BICOKHI ypoBeHb Oosee 40%, 3a
HuM cienyer Cksep Amup Temypa okono 40%. A npu 15 MuH. nemexonHONM JOCTYIHOCTH
Skkacapaiickuii pailoH siBIIsieTCs TUAepOoM U cocTasiiseT Oosee 70%, takxke CkBep Amup Tumypa
umeet Boiie 70%. Okono 50% nokaszanu cienyromue paiionsl: Yunanzapekuid u KOnycabanckuit
paiionsl, uyTh MeHblIe 50% nokaszanu Mupabanckuii, Mup3o-Yayroekckuit u lllaiixonraypckuii
paiioH.

CIIMCOK JIMTEPATYPbI

1. Vka3IIpesugenra Pecyonuku Y36ekucrtan ot 30 oxtsi6ps 2020 roga Ne VII-6099 «O mepax
10 MUPOKOMY BHCAPCHHUIO 310POBOI0 o6pa3a JKU3HU U L[anLHeﬁmeMy Pa3BUTHIO MaCCOBOT'O
crioptay, https://lex.uz/ru/docs/5077669

2. Leslie, E.; Coffee, N.; Frank, L.; Owen, N.; Bauman, A.; Hugo, G. Walkability of local
communities:Using geographic information systems to objectively assess relevant
environmental attributes. Health Place 2007, 13, 111-122.

3. Speck, J. Walkable City: How Downtown Can Save America, One Step at a Time; North Point
Press: New York, NY, USA, 2013.

4. Reid Ewing & Susan Handy (2009) Measuring the Unmeasurable: Urban Design Qualities
Related to Walkability, Journal of Urban Design, 14:1, 65-84, DOI:
10.1080/13574800802451155

5. Talen, E.; Koschinsky, J. The walkable neighbourhood: A literature review. Int. J. Sustain.
Land Use Urban. Plan. 2013, 1, 42-63.

6. Frank, L.; Kerr, J.; Chapman, J.; Sallis, J. Urban form relationships with walk trip frequency
and distance among youth. Am. J. Health Promot. 2007, 21, 305-311.

7. Doyle, S.; Kelly-Schwartz, A.; Schlossberg, M.; Stockard, J. Active community environments
and health: The relationship of walkable and safe communities to individual health. J. Am.
Plan. Assoc. 2006, 72, 19-31.

8. Giles-Corti, B.; Donovan, R.J. The relative influence of individual, social and physical
environment determinants of physical activity. Soc. Sci. Med. 2002, 54, 1793-1812.

9. Troped, P.J.; Saunders, R.P.; Pate, R.R.; Reininger, B.; Ureda, J.R.; Thompson, S.J.
Associations between self-reported and objective physical environmental factors and use of a
community rail-trail. Prev. Med. 2001, 32, 191-200.

10. Carswell, A.; Zahirovic-Herbert, V.; Gibler, K. Who Cares About Walk Scores? A Quantile
Approach to Residential House Prices and Walkability; European Real Estate Society
(ERES): Bergisch Gladbach, Germany, 2016.

11. Gilderbloom, J.1.; Riggs, W.W.; Meares, W.L. Does walkability matter? An examination of
walkability’s impact on housing values, foreclosures and crime. Cities 2015, 42, 13-24.

-47 -


https://lex.uz/ru/docs/5077669

Monoaoi crielaaucT

12.
13.
14.

15.

Young specialist J January 2024
ac maman 7 ISSN: 2791-3651
Yosh mutaxassis

Sohn, D.W.; Moudon, A.V.; Lee, J. The economic value of walkable neighborhoods. Urban.
Des. Int. 2012, 17, 115-128.

Frank LD, Sallis JF, Saelens BE, et al. The development of a walkability index: application to
the Neighborhood Quality of Life Study

Ria Hutabarat Lo (2009) Walkability: what is it?, Journal of Urbanism: International Research
on Placemaking and Urban Sustainability

Krambeck, Holly Virginia. The global walkability index. Diss. Massachusetts Institute of
Technology, 2006.

" ". Volume 3| Issue 22 |
@

M\

@

-48 -



Volume 3| Issue 22 |
January 2024
ISSN: 2791-3651

Young specialist /
yKac mamaH 7
Yosh mutaxassis

Monogoi crieniyaaucT ‘o/
@ @
M
@

NCCIEAOBAHME BJIMAHUA KPEMHE3EMCOJAEPXKXALIUX JIOBABOK HA
CTPYKTYPY HEABTOKJ/IABHOI'O I'ABOBETOHA

IMoii B.M.
TamkeHTCKUI roCy1apCTBEHHBIN TPAHCIIOPTHBIN YHUBEPCUTET

Volodya tsoy@inbox.ru

Myxammaaues H.P.
TankeHTCKUI roCy1apCTBEHHBIN TPAHCIIOPTHBIN YHUBEPCUTET

nemat.9108 @mail.ru,

AoayanaeBa [k ®.
TanmkeHTCKUI rocy1TapCTBEHHBIN TPAHCIIOPTHBIN YHUBEPCUTET
abdullayevajamilyal8@gmail.com

AHHOTANUA. B Oannoii cmamve onucamvlt smanvi nposedeHusi pabom no noobopy
ONMUMATILHO20 COCMABA OISl HeABMoKIA8Ho20 2a30bemona. Ilpouseeden
AHAIU3  NOJYYeHHbIX  epaghuueckux — 3aeucumocmei.  Paspabomanmuvie
MHO2OKOMNOHEHMHbIE YeMeHMHbLE GANACYUYUE.
KiaroueBble Heasmoknaeuvili  2a300emoH,  yOelbHAs  NOBEPXHOCMb,  NPOYHOCHb,
cjaoBa: 800omeepooe omHouleHue, MHO2OKOMNOHEHMHbLE ssdiCcyuue,
MUKPOKpEeMHe3eM, aTIOMUHUEBAs NYOpd.

RESEARCH OF THE INFLUENCE OF SILICA CONTAINING ADDITIVES ON THE
STRUCTURE OF NON-AUTOCLAVE AERATED CONCRETE

Soy V.M.
Tashkent state transport university
Volodya_tsoy@inbox.ru

Mukhammadiev N.R.
Tashkent state transport university
nemat.9108@mail.ru,

Abdullayeva D.F.
Tashkent state transport university
abdullayevajamilyal8@gmail.com

Abstract: This article describes the stages of work to select the optimal composition for
non-autoclaved aerated concrete. The obtained graphical dependencies were
analyzed. Developed multicomponent cement binders.

Key words: non-autoclaved aerated concrete, specific surface area, strength, water-solid
ratio, multicomponent binders, microsilica, aluminum powder.
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Introduction

Modern construction materials must combine strength, energy efficiency, and
environmental sustainability. One such material is non-autoclaved aerated concrete, which exhibits
excellent thermal insulation and structural properties. However, its production requires a careful
balance of components, including binders, additives, and silica-containing materials, which
contribute to forming a porous structure and enhancing performance characteristics.

The introduction of new technologies and the use of local materials, such as sand from the
Kuilyuk quarry, enable optimization of the composition and cost reduction of aerated concrete
production. Research into the effects of factors such as the specific surface area of sand, aluminum
powder content, and the use of superplasticizers allows for achieving improved properties of non-
autoclaved aerated concrete.

The goal of this work is to develop an optimal composition of multicomponent binders,
considering the impact of additives on the structure and physical-mechanical properties of the
material. Special attention is also given to studying the porization technology and quality control
of the resulting aerated concrete, which is a critical step in creating durable and energy-efficient
construction materials.

Methods

The research methodology focused on optimizing the composition and production process
of non-autoclaved aerated concrete. Key steps and techniques include:

1. Selection and Preparation of Siliceous Components: The primary siliceous component
used was sand from the Kuilyuk quarry, chosen due to its availability. To enhance its activity and
silica content, the sand was ground in a ball mill to achieve specific surface areas of 1200, 2400,
and 3700 g/cm?. Samples were analyzed to determine the optimal surface area, with 2400 g/cm?
yielding the highest compressive strength.

2. Development of Multicomponent Cement Binders: A combination of cement, fly ash,
and microsilica was used to create binders with enhanced properties. The optimal water-to-solid
ratio was determined to ensure the necessary plasticity, critical for aerated concrete's structural
integrity.

3. Utilization of Hyperplasticizers: Hyperplasticizers, such as Master Glenium 430 ACE,
were introduced to improve plasticity, reduce hardening time, and increase the material's gas-
holding capacity. The optimal hyperplasticizer content was found to be 1%, beyond which no
significant improvement in strength was observed.

4. Pore Formation and Regulation: Aluminum powder and NaOH were used as pore-
forming agents. Aluminum powder was treated with surfactants to remove the protective paraffin
layer and enhance reactivity. Sodium sulfate was added as a hardening accelerator to prevent
shrinkage and ensure a uniform porous structure.

5. Mixing Process: The aerated concrete mixture was prepared in stages:

- Heated water (70-80°C) was mixed with surfactants and aluminum powder.

- Sand, binders, and other additives were mixed separately to form a homogenous mass.

- The aluminum suspension was then combined with the primary mixture and stirred
thoroughly.

6. Measurement and Testing:

The consistency of the mixture was measured using a Suttard viscometer. The compressive
strength and structural characteristics of the resulting concrete were analyzed to identify optimal
compositions.

This methodology ensures the production of high-quality non-autoclaved aerated concrete
with improved physical and mechanical properties.

Results
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The most common siliceous component is quartz sand, however, due to the lack of this, it
was decided to use river sand from the Kuilyuk quarry. The low content of silicon dioxide and the
large fraction, all these indicators, significantly reduce the strength characteristics of the designed
non-autoclaved aerated concrete. To increase the activity and content of silicon dioxide, it was

decided to further grind in a ball mill to the optimal specific surface area.

Having dried to a constant mass, the sand from the Kuilyuk quarry was crushed in a ball
mill, samples were taken throughout the grinding interval to determine the specific surface area,
as a result of which it was possible to obtain the following specific surface areas of ground sand:
1200; 2400; 3700 g/cm2. The strength of non-autoclaved aerated concrete was taken as the

resulting factor. Based on the data obtained, a graphical dependence was constructed, the analysis

of which showed that the greatest compressive strength was obtained when using sand with a
specific surface of 2400 g/cm2.

Table 1
Determination of the optimal specific surface area of sand from the Kuilyuk quarry
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Analysis of the obtained graphical dependencies showed a positive effect of increasing the
specific surface area of sand on the strength of non-autoclaved aerated concrete, this is due to the
fact that with an increase in the specific surface area, the number of active centers increases. [1,2]
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Fig 1. Influence of the strength of Fig. 2. Influence of the strength of non-

non-autoclaved aerated concrete on the autoclaved aerated concrete on the HP content.
specific surface area of sand from the

Kuilyuk quarry ground in a ball mill.

The second effect of changing the specific surface area is an increase in the water-solid
ratio, which can explain the decrease in strength in the presented graph.

To obtain higher strength characteristics of non-autoclaved aerated concrete, it is necessary
to regulate the water-to-solid ratio. The developed multicomponent cement binders, which contain
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cement + ash + microsilica, require additional research to determine the water-solid ratio in order
to obtain the necessary plasticity, which is an important link in the manufacturing technology.
According to literary sources, it has been established that the required density of non-autoclaved
aerated concrete Grade D600 can be obtained by the plasticity of the aerated concrete mixture of
22 cm according to Suttard. In this regard, increasing strength while simultaneously reducing the
water-solid ratio is only possible with the use of hyperplasticizers. Excess water reduces the
viscosity of the system; there is a decrease in the gas-holding capacity of the porous mass and, as
a result, a deterioration in the porous structure. Table 2 presents the compositions for
determining the optimal amount of hyperplasticizer. The strength of non-autoclaved aerated
concrete was also taken as a resulting factor.

Table 2
Determination of the optimal content of hyperplasticizer Master Glenium 430 ACE
o
o
<
N
%
= n <= 3
c 9 O T
e o > wn = et o] o
2| 8 | § | & | = z | £ | 3 | F |22 | @
1 1080 |816 |144 |120 [9682 |05 0.448 |15 1 1 3,2
2 1080 (816 |144 |120 |1080,8 |1 0.500 |15 1 1 3,6
3 1080 |[816 |144 |120 |1100,5 |15 0509 |15 1 1 3,5

Improving the structure of the interpore wall of non-autoclaved aerated concrete directly
depends on the H/T, therefore the use of hyperplasticizers is an integral part of the structure
formation of non-autoclaved aerated concrete.

The aerated concrete mixture is prepared in the following order. Heated water (70-80 °C)
is poured into a container for an aluminum suspension in an amount of 10-20% of that required
for the batch, the surfactant is dissolved in it, followed by thorough mixing with aluminum powder
for 2-3 minutes. Mixing is done using a mixer or manually. Fig.3. At the same time, a calculated
amount of binder, fillers, additives and heated water (80-90% of what is required for mixing) is
placed in a mixer or baking tray and mixed until a homogeneous mass is obtained. The sequence
of loading materials into the mixer for aerated concrete mixture was as follows: water + ground
sand + binder + additives. When mixing by hand in a baking tray: ground sand and binder were
mixed for 2 minutes, then with water and additives for 2-3 minutes.

Only after this is an aqueous suspension of aluminum powder poured into the mortar
mixture and the mixture is further stirred for another 2—3 minutes.

After completing the preparation of the mixture, determine the temperature, which should
be 35-45 ° C (measurement is made in the center of the mixture) and the diameter of the spread
according to Suttard. Suttard's viscometer consists of a copper or brass cylinder with an internal
diameter of 5 cm, a height of 10 cm and a square sheet of glass with a side of 45 cm. Concentric
circles are marked on paper placed under the glass every 0.5-1 cm.

Before testing, the cylinder and glass are wiped with a soft cloth moistened with clean
water. The glass is placed strictly horizontally and a cylinder is placed on it so that the outer
contour of the cylinder coincides with a circle with a diameter of 6 cm.  The mixture to be
tested is poured into the cylinder to the top and the surface of the mixture is leveled flush with the
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edges of the cylinder. Then, with a quick and precise movement, the cylinder is lifted from bottom
to top. The mixture spreads in the form of a cake, the diameter of which is determined by the
consistency of the mixture.

The introduction of 1% hyperplasticizer leads to significant changes in strength, further
increase in the content of hyperplasticizer does not lead to significant indicators, and therefore is
considered inappropriate, moreover, an excess of hyperplasticizer leads to a shielding effect, which
slows down the process of hydration of cement stone, which negatively affects the structure of the
formation of the porous system of non-autoclaved aerated concrete. [3,4,5]

The use of hyperplasticizers improves plasticity, reduces hardening time, retains water, and
activates cement grains, increasing binding properties.

The manufacturing technology of non-autoclaved aerated concrete has a very complex
multi-stage nature. The quality of non-autoclaved aerated concrete depends not only on recipe
factors, but also on technological ones. Obtaining a porous structure is the basis for good thermal
insulation; swelling processes are controlled by two components, such as aluminum and alkali.
Aluminum powder is highly dispersed particles of aluminum. When interacting with alkali, an air
bubble appears on the surface of an aluminum particle, which in the process increases in volume;
regulating the volume of the resulting gas and fixing it as a result of obtaining the porosity of non-
autoclaved aerated concrete is the main technological task. Since aluminum powder is treated
with paraffin protective substances that prevent oxidation in open air, when using this powder it is
necessary to treat it with a surfactant in order to remove the protective film and increase its
reactivity. An ordinary powder was chosen as a surfactant; aluminum powder was intensively
mixed in this water-powder solution. [6]

NaOH was used as an alkali; the cooking temperature was constant and equal to 50°C.

To determine the optimal amount of aluminum powder for the process of pore formation
of the structure of non-autoclaved aerated concrete, the following compositions were developed,
which are presented in Table 4

Table 4
Determination of the optimal content of Aluminum powder
S
+— < Yy
c N 2z - O T
ol qé -c% % ; D o ; i‘ (g' CCDU g
Z 8 nn i = = T = < pa pd 04
1 1080 |816 |144 |120 |968,2 1 0448 |1 1 1,0 3,0
2 1080 |816 |[144 |120 |1080,8 |1 0500 |15 1 1,5 3,5
3 1080 |816 |[144 |120 |[1100,5 |1 0509 |2 1 2 2,8

The results are presented in the form of a graphical dependence in Fig. 3
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Fig. 3. Influence of Al and NaOH content Fig.. 4 Influence of the strength of
on the kinetics of swelling of aerated concrete non-autoclaved aerated concrete on the
mixture. sodium sulfate content of the Kuilyuk

quarry.

The most significant effect of swelling of the aerated concrete mixture was found in
compositions 2 and 3. Sufficient for the required density of aerated concrete is composition No. 2,
where the content of aluminum powder is 1.5% and alkali 1.5% by weight of the solid substance.
Fig.. 3

The regulation of swelling processes is multifaceted and depends on many factors. To
prevent subsidence of the swollen mass and create a uniformly porous structure with denser
interpore walls, it is necessary to use hardening accelerators. In our case, sodium sulfate was
chosen, the mechanism of action of which is that when interacting with the products of cement
hydration with calcium hydroxide Ca(OH)2, sodium sulfate Na2SO4 forms gypsum dihydrate,
CaS042H20, this accelerates the process of crystallization of new formations from the cement
gel. In table Table 5 shows compositions based on the effect of sodium sulfate on the strength
properties of non-autoclaved aerated concrete with a composite binder.

Table 5
Determining the optimal sodium sulfate content
S

- = < S
DA . | I [2]1%]3] 8
2 3 |&dH| i > = T = < z Z o
1 1080 | 816 |144 |120 |968,2 |1 0448 |15 |05 15 |28
2 1080 |816 |144 |120 |1080,8 |1 0500 |15 1 15 |35
3 1080 |816 |144 |120 |11005 |1 0509 |15 1,5 15 |28

The results are presented graphically in Fig. 4

Discussion

Analysis of the results obtained shows that the optimal Na2SO4 content for a
multicomponent binder is within (1%). A further increase in the Na2SO4 content leads to a rapid
increase in strength, which negatively affects the swelling process. 1% content allows you to gain
30-35% increase in volume at the same time, fixing the swelling process, thereby preventing
shrinkage from occurring, which leads to deterioration of the structure of non-autoclaved aerated
concrete.

Thus, the results obtained made it possible to obtain a composite binder for non-autoclaved
aerated concrete, which increases physical, mechanical and operational characteristics.
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Abstract: The article presents the history of the development of cellular concrete,
describes its properties and production features. Porosization methods,
porosity characteristics and their influence on the physical and mechanical
properties of the material are considered. Environmental aspects and the use
of industrial waste for the production of non-autoclaved aerated concrete are
also discussed.

Key words: Cellular concrete, capillary pores, thermal conductivity, mixing, nonautoclave,
aerating.
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Introduction

Cellular concretes are characterized by the following values of density in the
state dried to a constant weight, kg/m': heat-insulating 300-500, heat-insulating-
constructive 500-900 and constructive 1000- 1200. The physical and mechanical
properties of cellular concrete are determined mainly by the volume of cellular
porosity and the characteristics of the porous structure. The average density of
cellular concrete is determined by the average density of the solid phase (interstitial
partitions) and the total volume of cellular pores formed as a result of air entrainment
and artificial porization of the mass. In turn, the average density of the material of
the interpore partitions varies depending on the raw materials used (on the type of
silica component and binder), the amount of mixing water of the porous concrete
mass granulometry of the silica component, which determines the density of its
laying. The construction and operational properties of cellular concretes largely
depend on the overall porosity and pore characteristics.

Methods

According to Gorlov, three types of pores are evenly distributed in the array
of cellular concrete: cellular, capillary and gel. The main indicators of the porosity
of heat-insulating cellular concrete, depending on its average density. Analyzing the
data, it can be noted that heat-insulating cellular concrete is characterized, first of
all, by cellular porosity with an increase in average density (with an increase in the
content of the solid phase), the volume of capillary and gel pores increases and their
share in the total pore volume increases. The brand of cellular concrete is controlled
by testing standard samples for compressive strength. When calculating structures,
the values of compressive strength of cellular concrete with moisture after a long
stay in natural conditions are taken, multiplied by the coefficient of uniformity.

The strength of cellular concrete when a compressive load is applied
perpendicular to the direction of swelling, as a rule, is 15-20% higher than when a
load is applied parallel to the direction of swelling.

This is due to the deformation of the pores, which occurs due to the
precipitation of the freshly expanded cellular mass, as well as the pressure of the
upper layers of the mass on the lower ones. As a result, the pores are deformed,
acquiring an oval shape with a maximum horizontal size. Therefore, tests of cellular
concrete samples are carried out in a position corresponding to the work of the
product in the structure. The strength of cellular concretes largely depends on their
moisture content. Dry compressive strength is 20-40% higher than water-saturated
material. For dry samples, thermal conductivity at 18°C. The frost resistance of
cellular concrete, as a rule, exceeds the cycles of alternate freezing and thawing. The
structure of the cement stone and the type of binder used have a very significant
effect on the frost resistance of cellular concrete. Cellular concretes have high fire
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resistance, they can withstand the impact of fire for 4 hours without visible damage.
The heated surface of the product under the action of a water jet is destroyed slightly.
The fire resistance of cellular concrete exceeds that of dense cement concretes.
Known technology for producing heatresistant (up to 1000°C) aerated concrete
based on alkaline aluminosilicate binder and fly ash, proposed by scientists of the
Kyiv State Research Institute of binders.

Results
There are many varieties of cellular concrete, which are classified according to the
following criteria:

1. By functionality. There are four types of cellular concrete: heat-insulating
- average densityup to 500 kg / m (P total = 82-92%); heat-insulating and structural
- average density 500-900 kg / m (P total = 82-66%); structural concrete for
structural elements of residential and agricultural buildings - average density 1000-
1400 kg / m ‘(P total = 62-47%); heat-resistant (concrete for thermal insulation and
enclosing structures of industrial furnaces) with an average density of 800 to 1200
kg/m and an application temperature of up to 800°C. 2. According to the method of
porosity. Fundamentally, there are three ways to create a porous structure of cellular
concrete: gas generation (aerated concrete, gas silicates, etc.), foaming (foam
concrete, foam silicates, etc.) aeration (aerated cellular concrete, aerated cellular
silicate, etc.), with In this case, the foam is not prepared separately, and the air is
directly involved in the mass containing the air-entraining agents. In addition,
varieties of these methods and their combined combinations are known and used. To
such methods Gorlov Yu.P. relates swelling to gas formation in a vacuum (small
vacuum), aeration of the mass under pressure (barbating it with compressed air),
followed by a decrease in pressure to atmospheric (barothermal method). To obtain
low-density cellular concrete (about 200 kg/m”™), it is very effective to use the
method of two-stage mixture porization. The positive effect of porization by this
method is also manifested in the formation of the macrostructure and improvement
of the properties of cellular concrete. Aluminum powder is mainly used as a blowing
agent, and alkyl sulfate, sulfanol or other surfactant additives can be used as blowing
agents. There are also very original ways to create a highly porous structure of
cellular concrete. After the initial setting of concrete, the products are removed from
the mold and its temperature is increased to 85-95°C and maintained at the specified
temperature until the voids formed by ice granules are completely freed from water.
The above methods and technical means for creating a porous structure of the
material entail an increased consumption of material resources, and, in addition,
foaming agents for foaming the cellular concrete mixture are very expensive and
unsafe from an environmental point of view.

Therefore, the most common method of porousizing the mixture is the method
of gas formation. The essence of this method is the release of gaseous products in
the entire volume of the porous material, which is in a plastic-viscous state. Gas
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formation has a number of varieties that differ in the following features: the
chemistry of the gas formation process; type of gasifier; temperature of gas
formation and swelling of the mass. According to chemistry, gas formation is
divided into two methods: the first is based on the release of gas during the
interaction of the gas generator with the components of the intumescent mass (gas
generators - aluminum powder, carbonates, acids, etc.); the second - on the release
of gas from the gasifier without its interaction with the porous mass (gasifiers —
hydrogen peroxide, porophores, carbon-containing substances). Basically, in the
production of aerated concrete products, the expansion of the mixture is carried out
through the use of aluminum powder PAP-1 (PAP-2). The process of pore formation
is regulated by changing the consumption of powder and assigning the appropriate
temperature parameters of the mixture. However, this is not enough to create a high-
quality pore structure of the material and defect-free interpore partitions. There are
various methods for activating blowing agents, in particular aluminum powder, and
examples of the use of various additives for this purpose. In order to reduce gas
losses during swelling of the mass, a nonionic type surfactant was added to the
mixture. A number of blowing agents used for porous aerated concrete mix are
known from literary sources. The rate of gas release will not correspond to the rate
of setting of the aerated concrete mixture, which entails the settlement of the array.
All gas generators are subject to certain requirements: to ensure a smooth flow of
the gas evolution process with the production of non-toxic and non-corrosive
products; emit a large volume of gas, i.e. be characterized by a large gas number; be
available, have a low cost, have stable properties during storage and transportation.
The widely used aluminum powder fully meets all of the above requirements, which
cannot be said about the blowing agents described above. Aluminum powder is a
finely dispersed aluminum powder, the particles of which are in the form of petals
with an average diameter of 20-50 microns and a thickness of 1-3 microns. Each
aluminum particle is covered with a thin film of paraffin, which makes the powder
hydrophobic. There are ways to effectively remove the paraffin film immediately
before the introduction of the powder into the porous mass. Obtaining products with
a given bulk density depends on the gas-holding capacity of the porous mixture. This
determines the need to study the influence of technological factors on the Kkinetics
and degree of mixture porization, as well as on its rheological characteristics.

3. By type of binder. In the technology of cellular concrete, cements (aerated
concrete, foam concrete) and lime (gas silicate, foam silicate) and less often gypsum
are used as a binder. In addition to traditional binders in the technology of aerated
concrete products, both autoclave and non-autoclave processing methods, materials
such as industrial waste and some rocks (mainly natural and artificial glasses)
containing oxides of calcium, magnesium, aluminum, iron are used as binder
components. and silicon. The most widely used of this group of materials are
metallurgical slags, alumina production wastes, cullet, perlites. The developed
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technology of non-autoclave low-cement and cementless cellular ash concrete is
based on a number of technological factors and methods that do not complicate the
production of products and allow achieving a significant improvement in the
physical and mechanical properties and durability characteristics of the material. As
a result of the research, cellular concrete was obtained, the binder component of
which consisted of fly ash, liquid glass and causticized soda alloy. The use of ashes
and slags as the main or accompanying components of the raw mix for the
production of aerated concrete products is very widespread. In this case, Portland
cement is introduced in a small amount or absent. The use of only cement for the
production of non-autoclaved aerated concrete in combination with the necessary
additives makes it possible to almost completely use its chemical energy in creating
the strength of products.

4. By the type of silica component. In some technological processes for the

production of aerated concrete, this stage is absent. The dispersion of the silica
component in the composition of the aerated concrete mixture significantly affects
the intumescent ability of this mixture. So when using highly dispersed silica raw
materials, the structure of aerated concrete products is more uniform. In addition, in
the autoclave method for the production of aerated concrete, fine grinding or high
dispersion of quartz sand, which is mainly part of the mixed binder, is a necessary
condition.
Using pulverized waste or materials with a high content of pulverized or clay
particles (up to 80%), produce efficient cellular concrete without autoclaving.
Summarizing the literature data on the use of the silica component in the production
of cellular concrete, and in particular aerated concrete, we can say that the main
advantage, both in autoclave and non-autoclave technologies, remains with natural
quartz sand.

5. into two main classes: non-autoclave (or non-autoclave), the heat and
moisture treatment of which is carried out by steaming, electric heating or other
heating methods at normal pressure, and autoclave, which harden at elevated
pressure and temperature in an environment of saturated water vapor. It is also
possible to combine different hardening methods. So, for example, a two-stage heat
and moisture treatment of cellular concrete, including treatment in a steam chamber
at a temperature of 90°C for 3 hours, demolding and subsequent autoclave treatment
of products without side equipment. With this method of hardening, the material is
characterized by the highest strength indicators. This is explained, first of all, by the
high quality of the structure of the cementing substance, due to the best
conditions for hydration, nucleation and crystal growth.

Discussion

The results underscore the importance of optimizing production processes to
improve the physical and mechanical properties of cellular concrete. The integration
of industrial waste as a binder not only enhances sustainability but also reduces
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